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P

THE DEVELQCXENT O0F ST=AH LOCOMOTIVE BUTLDING IN OOR (DUNTRI

1. CENERAL REVIEW

Stezn locomoiive uilding in air country came into being
over one hundred years ago- 1t .contained the collective thought
of zany generziions of disEinguished theoreticians aml praciical

whose creative activity brought this branch of technical art

z high dagree of modarn development.

ventor I. I. Polzunov built in Barnzul
engine waich #wz5 the first in the world. Polzunov's
2 razzined wvmowr for z long time, becavse the Tsarist Gowern—

% n5% encourage fussian imventors.

olmoov with his invention of the steam engine was over

wwersy ¥ears zhsad of Wats. The daie of Wati's building his steam
engine .s considered by bourgeols historians as the official be-

PR

ginring of susam technolozy.

The principle of ihe conversion of thermal energy into
mechanliczl, Wrich was vhe basis for the inmiustrial rawlution, was'

Sirst uwilized in 2ussia.

ne use of the engine invented by Polzunov as a mears of
spore l2d to the invention of tre locomotive, which sharted a

ol lznd transport on rails.

For us wto live at the time when the globe is covered with

the =3¢l web of railroads, it is difficult even to imagine the ways

in which manidnd lived baibre the appearance of railroads. The
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ans ysis of figures indicaies +hat on the average railroads in- .
~rezses the speed of iand trensport five times, wrousht the cost of
ie dowr six Simes, ami increased iis safety eight times, to say
nothins of incomparably greauer regclarity in dates of delivery -
{Trenszciisms of whe Scisasific Technical Committee of the Feople's

Commissz=izt of Communicetions, issue No. 20, Moscow, 1926, page

©

:onse= of =il transport in Bussia was P. X.
irs% Russizn reilroad for the Zmeinogprsk mines
1836, i.s. 13 yezrs anead of the first reilroad in France and 17

vezrs pefxre e building of the Brsi railroad in America.

The :rst locomotive in Russia wes wilt by two serfs,
zschenics by trade, the tw talerted self-made men, father ad son
Ye. Cherepenov, in 1833 at the Nizhniy Tagil Flats

cwo vea-s bzfore the first locomotive was built in

salerted imovars did not find any suprort from

c circles of Isarist dygsiaz. This is expiaired by the -
.= on the pars of the latter in Sussian techmical ideas,
iheir obscurantism, igmorance, and servile adulation
of anping foreign. Yor this reasm Incomtives for the i‘lrsb
53. Pete=sburc and Tsarskoye Selo (which
service in 1838) were ordered abroad. Only
e:nstraczion of e Si. Petersturg — Hosow railroad, began in
reascn £ the beginming o Russian locomotive

The N r-st locomiives DT vhis reilroad were built at the
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Aevsandrovsidy Plam in 1846.

The development of the railroad network initiated modern
re a2pnearad concerns organized to me et the
railroads themseives in raile amd rolling
2lmsi simultaneously, the first locomotives were
Zuced by several Rassian plants: Kolomenskiy, Nevskiy, and -
year following, 1870, the Maltsovskiy plam‘.s’ .
sw=-%23 Droc: ong locomotives. In the Hllowing 25 years the re-
Suiremenis of whe rzilrcad newwork caild not be met by these four
a considerable part of tls rolling stock contimied to -

By the end o the last cembury several

ming of the XY century “ussia was ompletely
fres oI i%s former cepzndence on foreigners in the field of loco-
zotive boilding. 3By that Eme there were also created remarkable
designs for “ussian locomobtives, the firther develocrment of which

isd 30 the most advanced models of locomotive building.

duction of locomotives at the Russian plants from
exprezsed in the following figires (Engineer

P. . Ivanov. 4n zriicle on ihe history and statistics of Russian

faciory locomouive building )z
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Number of

Locomotives

Brransk 2,272
Iuzansi 2,116
2,494

1,97

1.985

2,164

2,620
_439

Total 16,064

™e lommotive imwentory of ore-reveclntionary Russia was

rszarizble for its unreasonable diversity of pes. This w3 ex

plzred by the nziure of the captialist economic system. Sta-

dzrjization of locomoiive iypes was carried out only after the

Grezv Ocuober Socialist Hevolution.

2 ACTIVITY OF FUSSIAN LOCOMOTIVE MEN

The story of the creative activity of the foumders of the
gozesiic school of locomotiva biilding must be broken into three

stagese.

Tne Zrsi stage is ihe end of the last and the beginning

¥. Gololobov, 1870 — 1919, and others).

“he sscand stage incldes a2 mumber of years before anmi ai‘fer

wha Grezt Ocuober Socizlisi Revolution (H. L. Shchukin, 1848 — 1924;

+ 5. Zarevskiy 1372 - 1924; B. 5. Malaknovskiy, 1872 - 1934; N. I.
zrizshov, 13¢ 1943, K. N. Sushkin, and many others).

“ae inird siage covers exclusi ivigi 7
ag exclusively ths activities of Soviet

Sciemisis ard designers (S. P. Syromyatnikov, L.S. Lebedyanskiy, -
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Aleksandr Parfent'yevich Borodin (1848 - 1898) was one of
ths nipnesrs amd founders of the Bussian school of 1o comotive

buildng.

the Kiev shops of the South-Western Railways
locomniive lzboratory — the first in the world.
the subject of the experiment, 1-2-0 type,
w25 insialisd on a special stami. Two driving wheels, separated
Ifrom ine couzled wheels, were slighily raised above the ra:lls, and

s whsel with the oulley of the transmission

2% on the rizm of uhe right wheel whidi was machined like - = .~

used for driving the shop lathes amounted to |
about 90 norsepower a2t 100 ropm on the drivirg wheels, which corras-

ponded 10 2 spesd of 30 o R kilometers per hour on the rails.

1530 l=porziory experiments were rim on the use of
r susam jacketis, in 1881 there wore experiments with an
: converted o compomding. Iack o/ mxre powerful brakas ore-
uded arclicatwon of greater power. this gave A. P. Borodin the . ’7
avilize a2 rolling stand. A1l subsequent locomoiive I!.Va.'!:au;r'a.i~
2 or 2braad were eguipped in accordarce w;'_trhvBorod:‘i.’nés‘

*Lih rolling siands.

1
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(Enginser) (issues 7 and 8) the results of his labaratory experi;
mts.  The experiments proved that in cempound engines in ™S very
advarszzeous 0 have more steam in low Pressure cylinders”than in
nigh gressure cylirders. Under proper conditions of dlfi‘erentlal
sweaz content the principle of comounding could resuli in’ up to -
fuel economy. Subsequently this mrinciple was ut:llzed

i foreign locauotives with compound engines, and

found very wide distribution.

P. Borudin was graduated fram the St. Pete”sburg Tech—
titute in 21870 znd subsequertly enrolled at the In—
f Communications Engineers, from which he wms graduated
. "ile 53317 a student and ®nside rably before the publi-
catios of whe works of the Swiss engineer Mallst, he expressed a.n
oriziml idez zboui the axlication of the Principls of cmpoxh&lgg
O locomuives. leser, ip 1891, on Borodin's initiative th:%re was
=il ihe first fast 2-2-0 locomobive with a four cylinder cbﬁz— :
POMINIR engine which bad two outside sylinders m each side Lo

cavsd ons afier another (the Phandem system).

#or many years A. P. Boredin was the permanent chairman éf. -
all confersnces and conventions of “ransportatien engineers which

were called on nis initiative.

“=ving accepted in 1889 the post of Chief of the Smrbh—
Wasiern Railmays 4. P. Borodin paid a large amount of attention to
ke enlargemsnt of the reilroad shops, to the betterment of thg

zzteriz]l =g spiritnal welfbre of railroad war kers and emloyees, .-
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%0 12e proper equi.ment of duty rooms for train crews and so forih.
G2 bis initiative the railroad acquired a well equipped car for

dymanczeter tesis, wiich at the time was the only one in the world.

In 1396 A. P. Borodin moved to St. Petersburg where he was
offered z post 2t the Technologiczl Institute as a consultant to the

Chair of Locomotives and Railroad Rolling Stock.

4. P. Borodin mublished 54 papers. In 1881 he very actively

paruicipavzd in starving in Xiev the monthly technical mgazine

Izzhersr (Enginssr).

€ne of the participants in the experiments carried out in
:10xF v-.ier A. P. Borodin's supervision was L. M. Levi.
In 1393 L. ¥. Levi continued experiments with locomtives on the
rei’road track betwesn Kiev and Fastov on the South-Western Rail—
road. The zim of the experiment was to study the operation of

comround engines and of the we of cylinder steam jackets.

Ths constant position of the throttle and of the re-

vzrsing mechanism was achieved through the use of the second lo-
cozosive waich was placed befare the experimental one and which.
performed the addiiiomal work which was necessary to keep the train

o schesduis.

Ths sxperiments indicated that th- wse of steam Jackets
do2s not resuli im any fuel economy, since when running without
su6am the jacxeis cool off rapidly, and it is necessary io use a

cuarvity of steam {o heat them.
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n,

The difficulty of maintaining constant speed with e
chznzes in iwhe topography of the road wss responsitle for the J.m—
verfection of these expsimenis.  later, with the subsequeat de-
elpormsre of locomoiive vesis, these expsriments were conducted on

%z one loccmotiive only.

researci on continuous brake systems is es—

T s

ms research was published in 1878. It was’
L0 demonsirate that the most effective braking of the train

surfzace where the wheels slide along the rails.

¥inile he was z professor of the Milifary Engimeering

the 5t .Petersburg Technological Institute, N. P.

ock and for several years delivered lecture courses om
sir, crganizsd by N- P. Petrov, amd the

of iremendous service to the country in

nigh”

high'y skilied locomotive ami rolling

sock r=iirozd spscialisss. 4. P. Borodin, N. L. Shchukin, B. S.

Maizihovseiy, H. V., Gololobov and mary others were oubstanding

-~

alamn® of tha

Peirov took part in the design and caastruction of

of locomiives (0-4-0 09, 2-2-0 pP and others).
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International Railroad Congress which took place in - .
Sz. csburg in 1892 K. 7. Peirov was elected presidens and from
Thzt wim Life member of the perminent Interrational’

Congress bursau.

in Bis speech, dslivered at ihe meeting of the Aussian
a2l Sociesy inl399, Petrov deranded decisive measures to
ising the lsvel & education in iussiaz. Og considered
thav develoonment of philosophical thinking was necessary to engin-
©8r's anc ieconologists no less than 4o mathematicians, biologists,

anc sociolozists.

>-lied precise mmthemsbical analysis %0 the prohlems
2 of the railroad train and the safety of traffic,
@hat iime were being solwed exclusively by an
€zperizenizl zethod ihzt was far from being accurate. Mg was fhe
fIrst o give enginsering calculations of springs. Tractive
Dree calculasions, yorked out by N. F. Petrov, found their appli-
czulon in arriving ai the most mrofitable traffic spseds for freigt
TEZos. s 125t large contribubion o ‘echnolozy was made by
N. P. Pauvrov 2t il ® of nis lony life, when he fully worked ou'I;.
the zmhiems of
came possible %0 pemmit train movement ‘at g

S¥s per nour (107 kilometers per hour) in places
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ATver 1905 N. P. Pejrov devoted much of his labor to prob— -

lems o sconamics. In oprositon to the ignorance of ths raling
eircies of Tsarisi Rassia vho stood Tor moderation in the tempo

oI raiiroad building bevauss of the belief, which they entertaineg

‘e, what the milrmds were losing maey, Petrov in 1908

Ifirmad the carreciness of his view that the railyoad

“issiz was not adeguately developed.

divnail Visdimirovich Gololobov (1870 - 1919) was an
usswarding “ussian Theoretician and desigrar. Having been grad-
! rom ihe 5%. Peversburg Techmological Institube in 1897, he
a5 an Ipsirewr in the same Institute from 1902 to 1917 and from

13306 oo ze was z member of the facully and a pro fessor of the St.

£. V. Gololotov's activity as 2 Gesigner took place at the
5i. Pstersburg from 1901 to 1919. Fran 1906
chief of ths Locomotive Bureau of the plant, and
consuliant an loccmotive building. Under -tiB ’
~eadsrsniz of K. V. Gololobov in the Period fram 1903 to 1907
designsd and consirucied four 2-3-0 U locomotives, a‘nd- -
“he assisiance of A. S. Rayevskiy the 2-3-0 gv

: in 1913 - 1915 the 2-3-1 IP locamiive .

he labtoratory method of locomotiva
¥.¥. Gololobov in 1905 comstructed at the Putilovskiy Plantg
~0f 12Dore®ry with 2 rolling stand. Somewhat later the same

-2Dorzi0ry was set uz by him st the Aeksandrovskiy Plamt.
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To ¥. V. Gelolobov balonged the first scientific articlss in .

the Vesinik obshchesiva teknnologov (Herald of the Socie iy of

Technologists) ané in Zheleznodorozhnoye delo (Railread Affairs)
wic: Jezlt with Qiestlons of the wse of siperheated steam in 1;709— o
mTves. Inese articles contributed %o the development of super—
nszie~s on Russian steam locamotives, in which field Mussia was
ahead of many coumiries. Om his suggestion, on supazﬁeated loco-
motives the tirotile mpe was taken out of the fire tube rart of
the boiler so ulmt the sieam would go directly from the dome ;bO‘thé :

rmsater haader. Uplolobov was a2 distinguished and achive
member of wne Commission - Rolling Stock and Locomotives. His
orecascre dezth on 18 March 1919 represented a heavy loss to

ouive building in his couniry-

first seientific monograph on the dynamics of steam

locom tives was writien by & professor of Moscow University D.

Lebedev as £ . back zs 18¢7.

rn 1209 Professor Oiaiov condicied z series & scdentific

: of ressenge~ locomotives on the St. Petersburg — Lyubant! div-

puriisned zi the end of ths lasi cenfury amd the begioning of

presernt cne, hava not lost their value even now.

Ie. Ye. Kol'iein was the initiator in the matter of ths in-
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g in sbeam locomokives. In this great
was nnsed before, “ussia was abead of many other

nce, England, and the United Statess

Trhe SegonC Stase

Kiinlzy Leocidovich Shechudn (1848 - 1924, ) was me of the
on the rolling stock of railroads. His leading

ir, the develommer: of lecomtive building in

e with Shchuikin's design in 1892 ilere ¥2s buils
¢ 1 ocomniive ®ith 2 compound engine. This
in modifica tions (inio series N') was used
on “ussizn reilroads. Shchukin was an ipitiator of
1-3-1 S locomotives built on the designs of
shese locompiives were ths best passenger locamo-
in Fyzsiz before the Revoluwon. <11 of his principle
né ozinions wrich determ ped basic trends in Hussian loco—
:=re excesiionaily far-sighied, =d were A1l justi-

™
they will pe mentioned

Zecognizing the necessity for coordinated work in locc-

mowive buildirg on the part of railroad and locomotive-building plants
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K. L. Shemmiin ¥&s azn inifator and argenizer of the Commission on
Roliing Stock and Loc:motives. He was a permanent chaiman of this
Cooxission of the ¥inisiry of Communicajicrs for almost twerly years-

Ths coxxissicn effscied liaison between transpart and industry, tke

irgery need o f which under theewrditions of planless capitalistic

baciverc Tszrist Fussia can be realiy appreciated mly

mow. *ith the particimtion of the best qualified men this
Compission ezaminew all new desigrs of rolling stock, it was con-
sidered e te he I zhest dcademy of rolling siock , and i% was
ncm a®s “"Shchuxin's Commission". This commission in
ciivyity played an iminent part in the dewelop-
ro_ling stock of ™. sian railroads. It saffices to say
the first 15 years the commission examined over 2,200
dezling ¥ith rolling stwck. The activity of this )
indissclvily Wed up with the history of the devel-

rolling siock of Russian railroads.

I

leull years of the Civil War and the in‘t.ervention;
young Soviet Eepublic deperded much upon trans-—
k¥ transpori under his personal supervision and
ne crezted 2 special commission attachked to
Lebor amd Deferce (ST0). A new slogan: M®A1Y for
=de populzr. Under the guidance of the i‘onnn}mis‘h
wridrg class selflessly undertook tle task of mccnstrﬁc—
ax first of all, of its moiive pover—locomotives.
10 2 need for the loyal work of directim and super-
w10se people vho kmew trensport down to the last debadl.

ol 1= old spsciglisis whe were recruited for this re-—
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soonsibie mission was N. L. Shehokin. In spite of his advanced
ipy, loyzl to his cowmtry %o the end of his life,

s maA knowledge to the tzsk of recon-

k. L. Shchuldin died in Lenirgred on 2 June 1924, at 76 years
of age. To his manory was dediczted a pecizl issue of Trudy

Nz .ceno—tekim’cheskozo komteta (Trenszctims of the Scientific

Tachnicel Comzituee) (KTK) of the People's Commissariat of Com—
svions 11925, No 12) in which N. L. Shchukin's work after the
OUciober Zeveliticn wes moded and in which it was said: "In spite of
t.s adverced age N. L. Shcomikin energetically worked and servad as
an exzmple for 21l o came in towch with him. His participation .
im the work & the NTE was especizlly valuable. <% was N. L.
Shemuicn vho with Bis om bands created and organized mich in the
szheve of locomosive tuilding =nd meintenance, and this work of
K- L. Sheh_kin in uhe NT¥ was most important, since he was id'eplog_i—
cal Iy and enthusiasticaly in favor of the necessity of havirg mthm :
the Feople's Commissariat of Commnications a high scientific and |
zgsncy of vhe Kird which is represerted by the NTK.
:ch the long experience of his life he came to the conclusion:-
interes.s of transporiation required an orgerization for
scientific ressarch wrk. be ziempited to orgenize immediately
Aevolution an experimemtal institube of commini-
211 carnlex technical problems wulc be mmpietely
ific reseszch in special laboratories®. N. L.
Shchisin's dream did ot come true during his life time on the scale

of w= ch he cdreamed. Inzl came zbout after his death.
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wiiy juszified were the wordsof Prof essor 1. A. Stazharov

the m=ewing dedicaved to N. L. Shchukin's memry, whan he called

" o L. cmac o m
1. Shemuicn "ghe futher of Russian locomotive building.

Aleksandr Sergeyevich feyevskiy (1872 - 1924) was an emi-
Syssian thecredicizn and designer. He was gradiated from
Tecnnolcgical Institute in 1895. 4. S. R:ayevsld.y's
designer was begun at the Khar'kov Locomotive-
Plznt, were he designed 1-4-0 Shch locomotive, widch were

erwensiveiy med Iy “ussian railroads. 1910 A. 5. Beyevskiy

Fuiilovsikiy Plant. His first wark at this

» and 1911 4. S. Rayevskiy was engaged in
designing uhe canversion of 2-3-0 U locomotive to superheating
Ay the same time, on order from the Vladikavkaz
S. Rgyevskiy began cesignmicg a fow cylinder 2-3-1 IP
iocomosive, e first design of which had & compound engire -

ch attracted to this m@gject, devoting

After his filure atv tbhe Kha 'kov Phrni where the 2-3-1 -
sami-wanx lo"a'hm,ive designed by hiw was 32 tms to heavy, A. S.
Ravevsiiy pzid especial avientim to the calculation of weights in

3-1 LP, in which the 4if ference between the

theoreticzl amd the ~al weight was oniy +5 percent. Rayevskiy's

nexi project in 1615 wzs she 0-5-0 (yat!) locmotive with a four
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culirder comiound engine. In 1916 and 1918 A. S. Rayevskiy worked
e 2-3-0 U"" locomotive, which was an improved
Prject as well zs the design of the 0-5-0 (yat!)

% carried out for reasens zeyond his control.

S. 3zyevskiy worked on preliminary designs of
a meber cf locomoiives with a certain degree of standardization.
21 types of loccmoiives. This rroject wmas
builéirg locomotives of different types and
for differeri opereting conditions, Wb
ver of inierchangeable parts. This vas the first
2% siwandardization o £ locomstives. Included
t¥yes were those of unusual wheel arrange ment
xheels were $o0 be set between driving wheels,
2-2-3-1, which was called the Chsrnomorets, 1-3-1-1-0,
and others. Such a design, even though it permitted )
r placine of z wide fire box, and 1owered the resistance of the
e boiler 30 the Dassage 6T gases, because of the
incressed compleXity of other parits of the locomtive created con—
The projects were examined
wives Seciion of the Bigh Technical
S a% e Wime was the name for the farmer
= Locozmouives Committee) where ihey were sibjected

serious criticism, especially on the part of A. A. Zyablov

1 Whey Were Nnot carried out.
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st oroject of 4. 5. Rayevslkiy was a 2-4-0C M loco-
inder engine. Afier his death the design
w2s sonewhst mocified and the oroject was implemented. A. S.
coxbined Iis acuivity as a designer at the plant with
leningrad Po:ytechnic Instifute imeni M¥. I.

e he occupled tte post of proiessor.

uring vesiing uridges on the Gktyabr'skiy

Zazyevskiy was severely injured, and these injuries

czussd his de am 23 July in Moscow. A. S. Reyevskiy's death

locomotive building in the USSR. The
sy Putilevess Plant sent to the Hoscow Siation
festocned with omaments. This was
of Shoh type — the first one built by Rayevskiy —

zsyevs:xiy's body to the flant .

tnecreticizn A. 5. Rayevskiy was of especial value to

locczotive uildirg.

in 211 fore.zn locomoiive-milding plants crude em—
mraciiced in ine design of locomotives, A. S. Rayevskiy,
the world, found 2 way to bring scientific foundations
of locomiives. He formulated scientific methods for
f counter balances and of steam engines,
for boilers and for steam exhaust nozzles,
in the dynamic action curves of the loco-
tztles of oscillaiing movements of the
bies of wneel?.mdg and he also invented an in-

the kinematics of the link and peadu-




Zrenisisv Sigizmuncovich ¥al:khovskiy (1872 — 1934) was
Fetersourg Technological Institute in 1895.
&s a distinguished designer was concentrated
Thers undser his guidance a i-3-1 S loco-
desizmed amd corsiructed, vwhich w.s the best monumeni

- ¥ore zbout these locomotives later.

Z. S. Halzihovsiiy's direction there were also

s _ L. .. .
(V)" iocozotives Woich were the most powerful fussian

Lt locomeiives of the O-:-0 “ype. Before the First World

r E. S. dzlakhoveidy formilzted designes of 2-3-1 ami 1-4-1
%ith two~cylinder Engines using sirgle expansion. In

acillders, crlindery, =nd many other rarits of both
were Interchangesbls. However, neither of these pro-

zrried oud.

> bs worked mi a project for increasing the capacity

iocomotive o the carecity of tke present Soviet Dassenger

ok
ok

. C ¥%ith the realization of this project as well.

¥zlzchovsity was g consiant merber of advisory conferences of the
Transport Service Engineers ami of the Commission m Holling
¥ock zod Locomotivas. the last years of his life he worked

at i3e Nevsiiy Plani imeni v. 1. Lenin in leningrad.

= " : - 130002-4
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Kikclay Ivanovich Dartashov (1867 — 1934) was graduated from

specializing in locomotives.

e &nartkov Technological Imsvitute,

ofessor P M. Yukhachev. The pedagogical
of K. I+ Kartasnoov throughout his long
bnological Institute. In 1902

craph, dealing with the

scisnbific mono grat

of sxperimental siudies om locompbivese In 191Z N. I.

4 2 monograbh on Locomotive Steam Distributing

-+is work contzined the mst detailed re—

tremis Knowa w0 universel praciice in the developmen®

ocoxmouive ST8EE diswribntion. Tndriunately, sbhis work did not

. mechanism of the Ayssizn invenbkors

Szrelyev, Eiknaylov, Semiov, and others.

s tze period from 151G o 1941 he published 2 taxtbook on

1 peomosives for wTansporlt colleges- Trie textbook, published in

volumes, uncerWeny several editions.

i cient work in training highly qudified

For pis long and eI

1. Karzasnov was awarded the Stalin prize. Having

speciaziists K. I
+he experience of innovasors — locomotive
liowers of Krivongcs in their operations of heavy trains,

-+ion 2 scientific foundation in his weil-known

m_.ins which was published in 1936.

~l=ls

T. Kartzshov died in Tomsk in 1943 at the age of 76.

Avong well kmowm spacialistis, scientists, and teachers of

~he cevelopment of Sovieb Jocomotive bnilding the names

thissiage 2
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¥. i. iopushinsikiy, 4. O. Chechoti, P. ¥. Mukhachev, V. V. Monich,

Ye. G. Keswmer, P. 3. Seleznev, B. I. Karchevskiy, and others

Brofessor A. O. Chechott wes a partisan of the idea of com—
corpownding witk siperheating. In his honor locomptives built

orincizle, had the desizm=iion ch (ShchCh, NCh, OCh, ych,

. ~ Y
ZnC SO IO0TLhS e

V. I. lopushinsliy was z designer of many types of loco-

mtives for ihe Vladikavkaz Railroad. But his best achievement was

zis direc ion in the ccnstruction of 0-5-0 E locamotives.

inventive thoushi was manifested uy &. A. Zyablov.
es are well kmown; they were widely used before the
aooezrance of Trofimov's piston valves. To Zyablov and Bashkin also

cesign of injecwors wiich operate without theloss of

Tne Zreat Ocuober Socialist Revolution opened great vistas .

w0 advancec ideas of Soviet locomotive building — ideas the
fozndations for wrnich were zlready laid down in the scientific and

{ tne foregoing stagese.
of the Soviet regime the guestions of im .

railroad transpert assumed the characier
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of 2 tasic problem. Tris wes indiczied in the decisions of the XTI
orsress of uhe TEFP (o) wkich represents a historical landmark on

¥ 0 ths development and techniczl enrichment of Soviet rail-

- 21 the VIIT All-Pussian Congress of Soviets on 22
Decembar 1620 v. I. Lenin ardently supported the Five—Year Plan for
recansirucwion of locomotive inventory and the locomiive-building k
indusiry, whick was prepared by the NKPS under the direction of
« Dzerzhinskiy. Lemin said then that because of the enthusiasm
- workers rebuilding of locomotive inventory would be compleﬁed

3% ¥ears.

efforts of the Party and the Government after

: of Civil War the work of reconstruction of trans—

Port progressed rapidily. In 1924 the XITI Party Conference stated -
“bat rallroad iranspori could izke care of all the requirements of

&l economy.

“ne policy carried out by the Party and the Govemment in the
id of plenned development of the socialist economy of the country -
the ye=rs of the Stziin Five-Year Plans had a decisive effect

in the develorment of Soviet locamotive building.

growth of 211 phzses of the national economy, wmprece-
in misuory, led %0 2 considerzble increase in railroad freight
In spite of several measures taken to strengthen rail~

Tvacd Irznsport in the First Five-Year Plan, at first transport did

itk the tempo of development of the national economy,
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<ic messures nzd ©0 be Taken to improve its operation-
%5 the 3VI Congress of the VKP (b) in July 1930 Comrade Stalin
4% whe necessity of taking hold of transport in a Bolshe-

znrer and pushing 1% forward.

, accordance with the decisions of the SVII Congress of the
V¥F {p) 2 program was adopited which called for the technical im- -
orovement znd recensiraciion of railrozé transport during the Secmd 7
T ye—Iezr Plant (sze the stemgrephic repori of the SVILI Congress

of Vi (b), Dage oH4)-

This progrex provided for increasing the raiiway network,
lgring heavy rails, changing to gravel roadbed ballast, intro-
cucing avsomaiic block signals, canversion of freight trains to :
comclevely autometic braking, mass introduction of automatic .

i conssrucvicn of freight cars of larger capacities.

i w0 incrs=se the locomotive inventory from 19,500
w0 24,600 units in 1937 with a simultaneous transition
sowe-Sulznd mdern types of locomotives. The FD locamotive

z power raiing w o 3,000 horsepower became in the Secend Five-

the basic type of freight locomotive inventory, and the

15 Ipcemntive with the same power rating became the basic type of -

Incomotive.

taes worx Of jransport. On the basis of the historic
Is daved 7 August 1935, concerming improvement in the

* locomotives, z complsie reorganization of locomofive

-y
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Jnder we geidance of the People's Commissar of Heavy
G. E. Ordzmonilddze, the existing Soviet locamotive-
ere enlarged and modernized and by 1934 a gigentic’
zne child of the first Five-Year Plan — the locomtive
imeni Octobsr Revolution, which is one of the fore-
the world in produciion and technical modemization,
Lomrzde Ordzhonixidze set before the indusiry a ‘
o0f iremsndous impertance: cutiing down on imported equipment .

by

™hi- resuirement was directly reflected in Soviet locomotive building.
Powe-ful locomoiives were built com:letely of Soviet materials and
Introduction of rolling of steel plates
imeters thick permitied mmfacturing steel plate
frzmes, wxich in suwmn provided for ithe mass tuilding of more power—

——

D anxd IS locomotives.

niggory-making decision of the “arty and of the Govern—

srsonal directions of Comrade Stalin resulted in the
sechmiczlchargeover of locomotive inventory of the Soviet

2y its substantizl improvement both in quantity and in

%y, espscially in the period beiween the XVII and XVITT Con-

the Party, when railroad transporb becams one of the
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1936 1937 1938 1938 in percantage of 1933

3234 354.8  359.1 217.7
IT Party Congress (I. V. Stalin,

fected ke creativeness of talentzd Soviev
i designers — the builders of Soviet locomotives.
ioong wnex we mush note first of 211 the leading role of the Chief
Sasicme- of the Eolomaz Plant, the recipient of the Stalin Prize,

n letedryanskiy. &1 the best Soviet locomotives,
their production, were bi-ljlt with the participation,
the direct guidance, of L. S. Lebedyansiiy. Of the

tsr the 2-3-2 express locomtives (Figures 72 and 73) and the
= locoxsiives zust be mied (Figure 31). 4 group of
czsimers wo-ks under she sipervision of L. S. Lebedyanskiy, among
sollowing should be noted: G. A. Zhilin, V. K. Chistov,
D. V. L'vov, Y. D. Uikin, and 7. D. D'yakov. A4mong older desigrers
cianu was h. N. Sushkin, under whose lsadership the st loco-

was dasigned.

Conmscsed with locomoiive building at Xolomna Plant are the

namss of younger disiinguished desigrers, who formerly worked at

Crilov, who now is 2 Doctor of Techmical Sciences

sfessor of thna MEAIIT; Stalin Prize Winner 4. N. Shchukin;
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Candidave of Technical Sciences V. V. Filippov; A. V. Slomyanskiy;

introduciion of the conveyer method in Sovie$ loco—
10 Eve building several engineers of the Kolomna PFiant, K. K. Yako- -

viev, I. ¥. Shakhray, P. P. Arkhimenko, M. P. Griduev, A. V. Shadrin,
Stepanov, V. 4. Il'yashevich, fe. F. Gorin, and I. 4. Kholo-

were horored with the Ssalin frize.

iIn capacity and modernity of technical equipment and facili-

tober Hewlution. Its design bureay,
bsades by ¥. K. Anikeyev, produced sev:ral designs, among which my
o2 zmenwloned designs of a 2-3-2 express train, the author of which
Sorokaz and wzich wes built in 1938 (Figure 74); amd o
iocomiive with a comple tely new and wnigque engine

each of the vwo cylinders two pistons which move in oppo-—

direcions (Figure 33).

In no other couniry is ek cbric arc welding so extensively
aoplisd In loommotive building 8s in the USSR. The use of
acetylenie-oxygen welding in locanotive boildr construction was

whe USSR as far tack a5 1919-1921. Introduction ef

in the world an 2li-welded locomotive boiler, which was
21lad In a narrowx geuge locomotive of the 159 type. Efficient

boiler served as the start of extensive appiication
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Sincs 1933, fireboxes for 7, 5%, FD, and IS locomobives have

nstriction (except for the staybolis), and

uTsid fireboxes have also been welded.

e sneets of

puils a large number of ¥D loco-

Only the seam conrecting the oub~

Sovier industry now builds ipcomotives only with 2ll-welded

boilers. Eisciric welding in ihe U532 occupies first place in

worli lococoiive puildug, both in its wecimical progress and in

tre number oI _welgzd bailers prodmced, ®ich is over 1,000.

e was most fully znd scientifically

ring experienc
descrips :otion of the process of designing and con-

L5 g published vork was prodced.

STrucCLiim

group of auinors - Nihough some =ris of this work at pre—
lste, this published work still gives the

sreztmsnt of mdern methods of locom $ive design.

ocorosive (Figuee 30) itself was 2 sobject of sys—
study and tesis;dymamic tests of the fz'amyand
the driving gear were wique and they wers the

in the werld.

Soviet metnods of designing locomotives ars much in advance

foreign, and, especially, of American methods. The efficiency

oL

oF Soviet locomotives, as a rule, is 10 to 15 percent higher tian

hs efficiancy of smerican locomotives of equal power ratinge. -
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Ths Zounder of loconmoiive thermal technology is an Academ—

-

ician =x a recipient of the Sialin Prize S rgey Petrovich Syromyat-

~ikov. bBe foxzal z wiols school of Sovist locomotive specialisté

ard he trzined marny scientific warkers and engimeers.

S. P. Syrozyatnikov's first wark @ the mmal processes in the
ipzomovive boiler amd of the mperheater, based on general theorebical
rrecents of thermal techmology and on the summing up of results of -
experimenis wivh different types of locomotives, was published in

the szme time there appeared a number of his mgazine
In subseGuem: editions iiis capital work was enlarged
anc modernized on ihe basis of creative life-long experience, and
it serves as a basis for all engineering calculations
snermzl valuss of locomoiives bosh in designing of new loco-
m53ives and in modernizing the existing cnes. This work also gave

sciemm ific basis for searching for the most efficient . mathods of

locozotive operation.

Recenily under ithe lsadership of S. P. Syromyatnikov a
ur of members of the Locmotive Division of the Moscow Order (of
d Banrer of labor , Electro-dechanical Institute of Engineers
of Zzilread Transport izmeni F. E. Dzerzhinskiy (MEMIIT)) designed a
vype loonmoiive, comletely modarnized. In its ééwer charac-

viis locozotive is close to the ¥D locomotive, tut its

The firebox has no com-

v.ng tha tube sectiion have temperatures of 800 - 850

Their keat will be used in two steps — first
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in e suezn superhesier, and then in the air hsater. This
permis Iull efficiency of 10.5t0 11 percent, in other words,
“is locomiive with steam pressire of 15 atmogpheres will be the

sconomical in the world. This locomptive #ill be built by the

Frofessor N.i. Belokon' published in 1933 — 1938 a series
oI sapers oxn ihe locomiive thermal brocess. In fhis work the
Tes52135 of exyarimenis and of interdependence, based on the theory
Of analogy, were used. The Same scientific method wag adopted in
several exserimams using theraic mdels, which were carried out

gurins the lasi zen years in 3he labocratories of the MEMIIT.

The meihods of S. E. Syromyatnikov and N. I, Belolnn! in their
different, but they supclezent each other and permit
5 %o ihe solugion of the sams roblems from different

2riing points, tms Serving as checks on each other.

» - : - - 9R000200130002-4
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ané theory-of loco~ -~

cvernaul was studied snd solwed

of the Ceniral Scientific

echnolo—~

Prefessor Kehe Shishiking Doctors

Chirkov, A.M. Godytskiy-

; Candidates -

enko, V.M, Panskiy, K.P. Korolev,
1.V, Pirin, AJVa

B.D. Podshivalov, . -

iractive force of loco-
Zabichkor and V. F. Yegorchenko,

he Belection of Basic Dimen- -

were Drerpared oy Sabichkov in

: veluzole information,-
41most 231 of the im- -

the prewar years were carried out - -
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—eaching activity for a number----

v AT ITTIA T
SL lixuiiioe

me, Yegcerchenko

i Trotiense

ievelopment of

the road
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orrrunications there was
ire locomotivess
called Tests
-3t only on the road.
ae for removing
s s o
AnTTOUGCINE wne mOEv

Liivsz acsraiion, and ihe resulis were
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tie idsz of ihe lazborszstory meithod of locomotive testing was: =

in our ccuntry and abroad.

were orgarized in St. Petersburg by M. 7.

partisan of latoratory testing; one was opened

1905, and the chier, somewhat later, -

ither lzberziory is in existence

equipment, and the overheating of the.

rred over to the Leningrad Imstitute

eers, must be acknowledged a mistake.. -
"
Z, in 1932 near the Shcher- .

¥oscow an experimental ring, 6

tuiit. The TsNII MPS is in

present all locomotive bests .
convenience, since "c;.hey:%: ‘

pecial sections of the road with- .-

ic research on locomotives wmst- -

11 sy co~bine road tesis and la-

ccurste, tut they fully satisfy

second kXind permiis precise. -
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¢ meny mechanism of locomotive
improvement of the latter. For
ie to conduct dymamic

on the influence of elements

» of the engine, and many others.

of Labor decoration) Electro-
eers imeni F. E.
2znmer) Mecharnical and

Eannitieslu.oaan, lnobots imend Pownan, the Leningrad Ordena,

e N ]

o
I

Institute of Rzilrcad Trans-

Declassified in Part - Sanitized Copy Approved for Release 2012/03/15 : CIA-RDP82-00039R00020013000




Declassified in Part - Sanitized Copy Approved for Release 2012/03/15 : CIA-RDP82-00039R000200130002-4

1936 6.6
1937 7.0

1938 61

eninism, 19i:7, page 588,

ic achi:zvements, Soviet'locomotivé -
€d by meny inventions and ine
$0B I. 0. Trofimov invented, and 5o
¢, which is 2 canbination of a
icient by-passing device. These

2l part of almost ail Soviet

"o

nvention and innovation in the
Trofimov. was con-
&% rresent zre working on desigas for -

steam. Test models of Trofimov

geve excellent results. It

ntions of new types of Soviet-

orakes desigmed by ¥. P. Kazantsev and I. K. Matrosov,
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S Shor

SES

-~
(53

Iocomoiive

TEELe

r detail in other chapters later . SRS
:struciion of several locomotives equipped with - |

scheduled in the near fubure.

and N. I. Krasnobayev proposed a

stzam aistrivution.

2 cozl stoker which

erior o the American stoking -

other veluactlic innovations in locomotive operation

inventors.

the development of the railroad trans-=

field and locomotive ex-" °

movement.

before, once they were

improved efficiency in operation of

important factors -
Tirst of all tables

unduly low and 6béo];e£e; '

dicate what tremendous.in-

the existing locomotive inventory.:

nITIWOn0S5,

he Slavyansk Station, ..
ed the locomotive and mastered the ' .

1935 started to run heavy trains
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speed of 112
kilometers per hour, as di-
increased the boller pressure to
23 of 33-L0 kilograms/square
The initiative. of
Socialist Labor, was soon

v~ lezdinz locomctive drivers.

locomctive (drivers) in the
n award of Hero of Socialist Labor
T. Solov'yev, D. A. Koi‘obkov,v.:
N. . Oshats, B. K.

and others.

zTm TE tgr of rzilrozd workers by Comrade S‘i‘.ﬂi!‘l;

ST TeElT o v—

Lopreciating the role of

locomotive engineer personnel who
reckmigue ¢f running trains, repairing and -

ded for the improvement in all ~

erew by 1950 to 20 kilo-

awsy with the ©lind infe-

in the sphere of railroad trans=-"

development, Comrazde Stalin, speaking at :
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s Coimissariat there
" orofessors, engineers, and other.spe-
Tnis groupiwas
commercial speed of 13-1k
berond which one could not move, if he
ce of exploitation.
group wnich preached its views
gave insiructions to other agencies -
dominzted the thoughts of operations
this line, were in
de these erudite professors on the basis éf
cus of cti experience in railroadiné;"
dt, that with 2 certain
o2 pushed further, In answer to fhis,
£ the voice of practical ezperience.;
matter threw itself
railroading and

= VAEWS &VEN more.

Standards and of the new .
and cperziion of locemctives,

the history mzking Order

: 02-4
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+

he existing ones

tion and the cost of repairs.. This =

‘ncrease of tractive force, the increase.
eating of two-cylinder single

{ bzsing operational

of the latier the railroad

very responsible and complex
uring the last war. In his re-
I37IT ermiversary of the Great October

Scoizlist Revolu oz 6 Kovember 15Lk, Comrade Stalin evaluated
the Great Petriotic War in
o _

ozd transport stocd a load

LR

by the transport of any other

otic Wer of the Soviet

course of the development of locomotive

the last 30 some-odd years, we must note
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ive-Year

omobive was built ’i‘or i‘reigﬁ'\;_ '
successful locorm Oulve, both
However, the need to’
eed of traffic in the -
ising amount of freight -
1ling automatic coupliﬁg

eight trains; required coms-:

hich have zlready been mentioned.
les 1 and 2 on next pa ge]

Five-Year Plans railroad trans-
313,852 locomotives. Under the 191:6-f1950 plan it

nzl €155 new locomoiives.

e fuel consumpiion is the most
the cost of haulage. How great the

esn from Tezble 3 which __15'1:5

railrozds on 1ocoxr;otive opergtlon., §
§
]
=
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Freight Trains by

ocmeEler-Hours

1937 agko” L

8.3 20.3 .

- :’-.3

- YO Le Zze Vol'lion, Ve I. Leodovskiy, N. S. Shilt

reoncmico o

Treznspord Publishing

1937

G.0
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TKBLE 3

~ T L s I
costs of Locomotive Operstion

Em locomoi:'i.ve
In rubbles In rubbles
Per Year Per 10 th

}m Cf'oss'_ .

22110k

61,100 10r 51k

50,500 ‘Br Tk

3,880 6Tk -
6,960 1r20k

3,850
100 % 2L9,090

Chirkev and published with

seen that the cost of fuel com- . -

0 F - —
T w»zilirgad SXDERSES. Decreasing fuel cc:n

the State hundred of m:‘.l‘lions‘ -
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orocess 57 designing mew, more powerful

increasing steam chests, improving the. -

is the higher degree of . ..

modernizing the laut\_r.

alread.y been—used ahd’
ance, ali‘ferent desmns 701‘;

forth. However, m the

multiplicity of types
rs 5f Soviet power
of different

ideranhly

ahl, he reduction in delivery prices on loc

overhaul and ,f};béns'es ;for- By

or instance, the cost of locomotivesAbuil 'serla]_y

than when only a single 1oc<mow.ve or on_y a *‘ew :
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ivery rrices for the beginning of 19kl are

rery Prices On - -

of 191a%

ILocomotive Price Per Ton of "
and Tender, Empty, Weight of Loco

in Tons motive and- T’eﬁd@r}

§5.7
111.0
1h3.0
1766

and Econsmic Accounting

M. 19L3, page 139 :

e—Fear Plan,l9h7.‘

locomotive is estimated-at 35-L0 :

of the service life is

“cost of *

is spent on the overhaul

4o latest ressarch dealing with the selection of it._ypes.

future, new 1-5-0 locomotives are planned
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teristics of the L series’
drivers, and a weight -

(modernized) with a

7111 take place in the near -

Furiber, the oin " Lo
: . onomy of 1-5-2 locomotive with:

Rl |
of 133 im rivers an S of 27 tons on a’pai‘,zﬂbfs
Srivers, is becomin- zuite a--m This locomotive, startmgwith
ton-kilometer/idlometer, is mnc -

modernized FOU. Therefore, th re -

1-5-2 locomotive with a «weigh;-;.f)f |

Tinite chance of being used on ‘

the Economy of Eaji- :

srznznort, Trancoheldsriodsd 3.) S
: ;. ds 9l5.) L3 For passenger 1o6co--

3—2_;-2 Tte Wit o2 eemid s ~ = . s
- % WILE 8 weignt of 18 toms on a pair of drivers

s the electrification of a parrtyvoi_f;
“fic of 7-8 million ton-idilomeber/ | -
sf contouxr and cost of Tuel, o
more profitable than elect.ric'»_- |
sur railway network, the oneg with éés_*,'ri:.'
22z, in soite of enarmous'_f‘reighé :
n-kilometer Milomber -~ be very
- locsmotives. 4 suitable type for

& voval weight of 135 tons on the
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4 transport much
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ek

average distance of
the sguipmeni are the factors.
weight of the trains
Dow-

t Tac~

tractive force and

building locomoiives noi so long agc the

% be puild with the froab

There wes an opinion that in freight service

truck is nothing bub dead weight, that on the up-grade run .

train, and on the down
e train is, afier all, lim~-.

hrakes. was one of the conservative -

increased speed.

the use of the front truck on
permit increase in the size of thé\
was fighting for increased speeds of
in his cpinion was proved as'i'a..r
e standards oi
h five coupled wheel pairé,,
weight of The locomotives was 1:1—

maximum draft in-
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rziion of 1-5-0 Ye locomotives

J-5-0 E locomotives (Figure 15).

Even more convincing is the comparison 61‘2E‘m and- SO iocori*

maimin grade gave 50 percent more speed.

The effect of trucks on the speed of freight locomotives i

arly demonstrated by i

on standard grades with identical tractive boiler op'ei'afi'on;

cific sieam sumstl -
cénsumsvlon, ratio of weight to posrer, ‘and adne51on co-

Speed on Up-Grade

20.3
23.3
25.3
29.3

-0 Jusilfy their conclusions in favor of locomotiv;eés Joi‘ O,
zzid 0-5-0 types, conservative o
ypes, at pinion usua]_Ly emnloyed the cong::a.r s

s Y1 ang & (Figures 2 and 15) with the l—h—O Shch locomot:!.ve

=g £
&Y means oI an increase in the number of drlvers and by means
increare of ithe load of 2 pair of drivers upon the ra:Lls. Lfte?'-

chen~insg 1 £, S vy o Y . R R
#=1s5-7% 1Tom lour driving pairs of wheels to five the increase of
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force was accomplished only through the i

rigid frame represen‘b a l:uxu‘b. : M.l aute@ts
driving axles to 6, and'espez_:ial..ykto.

In these attempts cons%.derable ogétz;cie's were 'éﬁébﬁn
of the difficulty of in
buv al
use

so made more Jifficuit., Whenever it is necnssary to :mcreas:= the - mm=-

50 a2 transition from a load of 17 toms to a load of 20 tons. g

motive inventory on the most imporiant reconstructed main lines, and
Seing soon usad in large numbers, it displaced the E locomotive from

ihe main lines.

1-5-C S0 locomotives (Figure 27) at first were designed:fo:

load on the rails of 17 tons. The installation on them "oi:‘ 'stéam,

er

are egiipped with the fan drafi, are of 18 ton 1oa<'is.f The 1%5;0 L

locomotives pbuilt at the K

31).

Declassified in Part - Sanitized Copy Approved for Release 2012/03/15 : CIA-RDP82-00039R000200130002



Declassified in Part - Sanitized Copy Approved for Release 2012/03/15 CIA RDP82 00039R000200130002 4

elation between the load bransmitted from a pair-of
the rails and the type of raile ie'dete:miﬁedﬁthaVEOef‘
which represents the ratio of the weight of .2 11near mater
1 in kolograms to the load in tons exerted unon,the ralls by:&
driverse. 7
value of this coefficient is w:Lthln the llmlts of 2.2 - 2.h

This coefficient

loads upon the rails from a pair of drivers.

Table 5

ds from a Pair cf Drivers vpon the Rails”

paa_ oi‘ drlvers in tons. -
K 2.4

12.9
.0
16.0

18,2

©20.8.

To7a
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ginning of reconstruction of our railroad:itransport

ten samle steam locomotives of 1-5-1 Tb>anci,1;-_-5:-2’ T2

a pzir of drivers on rails. of 23 tons were or-

arrived et the pori Lem.ngt‘ad in October 1.9"11 and

t the Proletarskiy Locornotlve Repa;.r Shops. - These

the rails wnich was satisfactory under;'che he'xA-

- accumstziion of expmrience resuliing from the opera
ocomotives permitted their introduction.into '_ser{ricelin

-t T

+ives which are designed and bua.lt in dlsregard of pla'

d techniczl conditions usually have very llttle :

praciical application. This is clearly proved by 'bhe follom.ng

In 1928-1932 there wers a group oi specle.h_sts who wa.ged a cam

gn for ithe use in mass guantities on the USSR rallway system o"’
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ig locomotive came from the fact that those in ‘favor of ‘the

or perhaps did not even lmc-'g, the 'éircumsta'.nce

ocomotive of the Garrat type. It 15 a known i‘act t t

area reguires placing it not only above tne‘

axis of the boiler is considerably rai sed. Giien thé J_m
© placing 1 poiler in this position under the standard
and the low structure of J_ocomotn.vns the :mstallatlon
i the removal from under i‘b.oi‘ the-drlv:!_ng_
weres grouped inte two individnal ‘hrucks ca.rrymg 'bne
the ends of the main structure of th e ’iocomotlve._ It foi
tne Garrat locomotive can be justified only ppc}éi_' c’qhdi‘b:._ons
i low clearances and low structure of 10coﬁ§fz’£‘&és’. ', 1nth

it is imown, standard clearances and “the stractare are 'hh

and therefore the basic :Ldea of" the Garrat, lo

wrong idea2
<he couniry. Wiih theweighi on drivers of 140 tams and m’rh the Tat-

£ S0D0 norse power the basic requ:.rements of t‘lc trai‘flc of th

By

be satisfied. The idea of seven dnv:mg pairs was

. answer o articulated locomobtives. The design was'

“
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Three consecutive pairs of flangeless-
requent derailments. ‘he weight on driv'exf_‘s‘was_” not :
the work of the coupling rods was unsabtisfactorye -

faect that the locomotive was equipped with two coal

generation was unsztisfactory.

. 0-h=) 09 and OV LOCOMOTIVES

The first locomotives of the O-h-0 type in the world were

built in Russia szt the Aleksandrovskiy Plant in 1858.

By the '90's of the last century the most wlded.y used fre1gh>
Zocomotives of the Hussian reilway sysiem were of the 0-3—0 type.~_
Jut in the *'80!'s of the last cenbtury the &é for more. power.f.‘ul Jo-
comotives had already come to a heads By that time there existad
severzl nussian iypes of 0-L-0 types, which were buJ.t on des_v.gns
of ¥clomna, KNevskiy, and Malisevskiy plants. Host of' tnese locomo-

tives had engines of single expansion.

o

Fsr the Soutk- Western railroads and for the Vlad:.kavkaz

railroad, which then were in the hands of private compam.es, O—h—O

locomsoiives were built with compound engines. Their désigns HéTE'
vy L.M. Levi for the South—Westcrn rallroads and by V.
Lopushinsky for the Vladikavkaz railroad. The i‘lret had a corruga-

ted firebox and an outside steam distributing mecham.sm oi‘ unusual
the ssconddesign had the usual firesbox and ak'radial—pen- :

f steam distribution mechanism. The Ministry of Commu

comotives for the Staie-owned raa.lwavg a'b i‘u‘s‘b

design of the Kolomrna Planmit. In 1892 because the prmc:.ple of com

pounding was considered to be a progressive one and justifiéd by
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the work with saturated sbeam, um cuestlon
¥inis r;faz)om, ordermg for the State—cwned
/~C locomotives with compound engines. The 0—4——0

ihe Vladikavizz railroad was taken as a model. -

undergone severai changes this lot:dméti"ie 'be-'- :

© series of Pussian Sta.,e-o?'ned
0 _occm0u1v=s had aJeady been

consumption these .locpmotives =

gress of Engineers of Pna_lroad Tocomo tive De-
.

this the project of reaes;gm_ng was tu.rnea -

=nskiy, certein changes in the 1ocomot1ve were made,

most imporiznt of waich were the imbroduction of dlfference’_iln .
sémissions of steam in the two cylinders, the i:xcrea'Sé"‘of the wheel
diameier {o 1200 millimeters, and the raising of steam pressure to

33.5 ebsoluie atwospheres {later to 12).

n of the principle of dii‘ferent adm13510ns oi‘\

volume in the left cylinder of low pressure

the right cylinder, was the result of the
classic experiments of A.P. Borodin in the steam 1or‘omot1ve ]abo

- in 1880. This work was published by h:Lm in’ 1886.
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com—ission on the eradication of defecis of the Sta.nda.rdv

ieam locomoiive. This commission Was con.posed of repre— i

ror the Zngineering Advisory board, from the Techmca:.

of theAdministration of State—~owned ralroads, from the»

e Department, and of engineers of locomotlve—b‘.:_ld:mg a.ndf

Subseguently this cormission was called The Cormission:on -

Sioct and Iocamoiives and it worked under the permanent. .

of K.L. Shchukin from 1901 to 1917.

L considerably improved standard freight locomoi.lve oi‘ 1901

type (series OV) was built frem 1901 to 1008 and becanme ﬂie‘mosl';
widely used in prerevolutionary Russiz. The most imbortant ':hnprdvé-

meni was in ihke replacement of the radial-pendulum steam d:.strlbut—

ing mechanisz with the link-p endulum mechanism, whlch is ndw used

exclusively everyvhere.

Iocoroiives o

2s swiichers (Figure 2).

Froz 1898 to 1600 G locomotives underﬁent 'best. study on ‘b e

in 190S on the Tashkeni Railroad. The- ela‘boratlon of

s of the first tests with od locomotives was completed 1n'

that is, Tive years afier the construction of OV 1ocomotive
of itractive force of the !ocomomves and they
+ influence the design. By that time productidn;of AO‘T; loc

was coming to an end. The initial exploitation of Tocomt=
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tives of siandard ype was not sufficiently satisfactory to. prevent

doubts as to the value of the principle of cc‘)mpbuﬁdi‘né;:f

experiment, in 1895 cn the Khar’kov—}'lkolanvsk Ballroad and

the Hyazanp'-Ural Resilroad, two , 09 locomotives: were con—~

to the single expansion iype.

The resulis were unfzvorable and both locomo’c.lves were recon—

to compouns engines. They were not subgocued 1o ar!y test

In 1513 one locomoiive was specially reconver.,ed to s:mg,-e

: for iesis which made it possible to jndge as to<the, advan
compounding with the use of saturated steam. Somewhat ear—

907-1908, on the Nikolaevskiy Railroad 13 1dcomotiveé'wé'i'e,

arns

uipped with superheazters of differeni designs and w:z.th s:nsle e.zt-

pension =ngines (serles OP). Tesis, conducted in 19]_1-4.9_L2 mth one

of ihese lococmotives, demonstrated that under frﬂlght condltlons, and

especizlly on reads with long grades, the change—-cver to s:Lngle ex—-

pansion with Shpe:hea’nlng is advantageous not only in superheatlng
an opporiunity to pull longer +ra:ms *r'lth the same
e on the drivers, amd tc improve, espet.lally at 1cw :

Ticiency of the boiler,

In 1926-1030 there appeared two other types of OV 1ocomo1;1ve

wnich were the results of modermization of the lntuer, In one 'bynﬂ

z superheaziter was installed while the compound engj_newas re;ta;ihedvf

in the other type new boilers with pressure of 14 ab-

es were instelled (series 0Y). Nalther of "t‘h'e-_twe!
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passenger and freight service, and their conversion to

necessitated expenses not justified in switching services .

~isiics of 09, OV and of other loccmotives are given

Sae Teble 6 on following page

1-4-G Te, Sh, Shch, AND R LOCOMOTIVES

sivst locamotive of 1-4~C type in Russia was built in

4T

design of V.I. lopushinskiy for the Valdikav- =

identified as series Ts (Figui;e'B)., A% the
century construction of the Cnix’lese-Fa'ste'rnr‘ -
At the time both of these raﬂrbads’had {a‘;c&n;;
n purchazing department for rolling stock. Because oi‘r-thié"lfs;
locomotives were built simuliansously for both roads. One ‘ L
of ihe Ts lccomotives was exhibited zt the P=tis World B:hibi.“bioz;
in 321 Tnese locozokives turmed oub to be satisfactory, but scon
~ney were izco:;._natibie witk the increased weight of trains. .Hore

and V.I. Iopushinskiy was. com~

~edesign ther along the lines of the same 1-4=C types -

elanoration of the design and the building of the lo—
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{ iocomotives were built in 1902. Actually they

reguired by the design and they had o
their use to these t'}lofi':a'jif-_

unsatisfactorily and often th;e: o

L), & very small mzmber

zlso experimented with on the

T

feziure of S locomotives was the copstructibn‘of_
tozsther with a2 half of the frame mount—
box, together composing that-vmas—b.
used in 211 locomotives haviﬁg ‘a
the only case in Russia, and aV ’
r1d experience, when block cylinders were
The engine was axizl with ‘tﬁe .cyli_ndér iﬁ-
valve shzfts were placed inside, apd the
steam distrituting mechanism to the cyl—
by means of a lever with two shouldersy : 7
ccelerziore These locomoiives had many of ‘the?:
miorient parts interchzngesble with those of the pass;enéér: :
ty the Sryansk Plent for the same reil- e

). 3oilers, cylinders, and parts of the steam o

gizirituiion mechanism were interchangeable in these locomotives. '

the weight of freight trains oré vSt'e}t.iva-ﬂ
the use of more powerful 1ocomoti§é$. .
ihen 2t the head of lotomotive building, was, 2s -
, in favor of the use of fromt trucks in iéc?mc"_.;.,

correciness of ihis point of view was subsequently. -
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red by the Minisiry of Commum.catlons as
mass production. According to the declslons oi‘ tbe ;
locomotive was accepted only as an mlulal model
fications in design and .merovements had
was given to the Kh T'kov 7

tine “'s headed by

#. S. HEayevskiy's guidance that the convers:.on :

hch -
invo ths s,»;-a’/s accomplished. . Block cylmders

rs znd piston valve'= by sllda.ngv'-‘

- hezvier than planned. The load from ép’aﬁr )E:
the rails reached 17 tons 1n=tead of. the

i 15 tons. Cfurthermore, afier the ellmmatlon oi‘ deiec‘us>
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+o be put into service on rqad;

rot reinforced and which were- '

Rzilread. In 1911 two of

cylinders and superheating
degrees). turn cranks remained
f sieam into cylinders,

stroke the ‘holdj_ng of the

link, beczuse of which the play of:‘bher—'

of cylinders and

Fussisn reilroads loc_omotivés‘
superheaters (x°h, UY, yeby, s

these locomobives under 1ovri;speeds’;
conditions combining ccxnpgupd s

rove useful. As experience has:. -
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55, 389, kiS), compounding toge’c.her w.r.th superheat

jown the 1oss of steam heat t hrough the cyl:nd r

rezses ihe range of temperatt..e ﬂucuua :Lon in,ea
Furthermore, leakagﬂ

dscrezsed. This

work carried out ab the Pumlovskly

Plant, the fhar'kev Flant in the person oi‘ Bg I

> out wiih the same designs both by- 'bhe;lpcémo'_b:’c.ve'

interfered with %

s tuilt only as lste as 1921. Work:(_ng 'unde*- the same'

16 be much more economical in fuel consumptio‘n.r

ol cne Ch locomotive were conducted in 1927 on the Oc‘hobe
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the cu.ectlon of 2. P. Grinenko. .
. i A = ¢h
he tests demonstrated the gre='c 61f1016n07 of- Shch 1oc
should be ascrited to DronPrly selectpd dmensAo

iler heating surface BRI
hCh locomctlvec ;1nd1cated th

rigon of Sheh® and She
were 20 'bo 30 percent more eco

Conpax
mlsx.ake to ascr:.oe

onsumption the lauter
However, 1t would be

rity of the ‘Sh'ch, exclusr;rely to th

‘ and’ it wrould be

rzple superly

componnding -and saperheating.”.
thise

misteke To dreaw a genercl concL.s:Lon irom
mabter is that the Shchp 1ocomot3.ve 25 desigrie

the m
ecsTully than the Shi
ten called Shchuﬁn‘ s-1ocomotives

€s chch locomotive.

Shch locomotives are of
However, the role of K. L. Shchukin in the creatlon of
1ccomctive consisted only in his ascex‘taimjlgr .t-haru

s the most acceptable
also m hlS eflorts

of the current ceniury, and

this

oF the locomoti

Therefore, ihe
ssimed oy Ne L. is D ct
this ser1 es of locomotives was- identified

ietter Sheh, with which
contrituted to this erroneous idea

greatly
on the initistive ©

¥. Yevtushenko znd . 7., Pirin, one of the Shch Zi.ocemot
. 3

wzs redesigned

nP
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de sdmission of stezm.

now in service on the Leningrad Ralh'oad.

CF pressure, he pistons oi‘ ‘OOuh "V‘Lnders are

common shaft. Steam distribution is injhernal'ecq‘entrlr

with 2 rectanguler link. The locomotlves were'des:_gned. in:189

ioscow- mdava~Rybmsk Paﬂroa under
. Chectoite.
grivers of orly 13 tons R locomoiives were Just dbout; .38 good Ain
. force 25 Sheh locomotives which:had :th~é7we

ton drivers. But R 1ocom0u1ves were not g.s,i‘asbv .

Declassified in Part - Sanitized Copy Approved for Release 2012/03/15 : CIA-RDP82-00039R000200130002-4



Declassified in Part Sanltlzed Copy Approved for Release 2012/03/15 : CIA- RDP82 00039R000200130002 4

scow-Vindava-Eybinsk, the Vil.ad:l.kavl'azJ and T
. railrozd. They were bun_lt abroad .n 1898'

vxzz Reilroad ¥h 10"omomves were_ c

e with superhesting; they He__x'e a

ts znd hizh speeds. This condition,
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TARLE 7
Characberistics of 1=L4=0 Ts, Sh. Sheh, and R Locomotives

Cyllnders Drivers Pressure Heablng

Diamater Stroke diame~- in Absol- Surface

in mm in mm ter in ute atmo= in Square
High mm spheres Meters
pres- EvRpos=

surs rating

[7]
180
199
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(o303

the O<L-Q

t¥pe, we would produce 2 heavy frelght. locomotlve
kolayovskiy R i, Volume
opini

il

on, conirary to N. L. Shchukin's opinion; encbura;ed priva
raiirozds ic build slow

locomotives and it increased-the diversit
ir tyoes of locomotives,

But the principal opposition 6 the: Shoch
locomotive was because of its defects in design and its somewhz
weight,

C-:~0 V and

d Y locomotives so far as the ,‘desiéﬁ was concérned
uccessiul (Figure 9 and 10), 7

The load from a

pair of drlvers ‘of_ ‘thé
p to 16.5 tons, and of

the ¥ locomotlves, Lp to 1!
vV locomotives were built in 1008 'bhey were - equlpp
expansion engines and superhea‘&ers. ‘The Vf:‘cont‘ ﬁheel
I a spring centering mechanism,
sids p

To decreasé the ef:
play, the tender

e

Declassified in Part - Sanitized Copy Approved for Release 2012/03/15 : CIA-RDP82-00039R000200130002-4



DecIaSS|f|ed in Part Sanltlzed Copy Approved for Release 2012/03/15 CIA RDP82- 00039R000200130002 4

comotive,

Tre first Y locomotives, mumbering 16, were Drdered from the

Eolomrz Flzrt in 191G. They had iwo cyiinderi compqund 'gngipes .

received 1
Practice %

on the Kikolayevsidy Railroad. These 1ocomot1ves gave

on 2ussian locomotives. It slmost reached the 1:i,mit c_>it1 permis-‘
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Zreust

pipe crank in two cylinder compoxmd locomotlves :

ic lessened, Zisiribution of

driving gear and steam dlstrlbutlon systemS‘wear put»rf’

or ezch side. The czse of the yeo locomotiveademonstrates:

folomna Fiars for Y locomotives. On the initlatlve[ef'englneer_

the railrozd expressed a m_sh to have’ the locomo- S

i with a single expansion engine and m.th a superheate_

locomoti

However, the

Tnis cdecided
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already mentioned.

izd, for the rezson
d from 1513 to 1915 mclus:ure, the Ko.-.omna Plant

perio
¥2 locomotives for the Altai Railroad. "‘hey wer
of the T series. These Aiqcomotives

ine mosti powerful

the time in the process 04 buJJ.ding the.

21

Deing produced at
£11-forged boiler plating wes used; as & Tesult
and S locomotives are idemtical in ¢

locomotive,
of VS i
Th The firebox was’ shortened
h between the grates_?bo;mil:l:i.me{é

of whichk boiler
3 d differ omly in lengih.
the lengih be
ox 0210 millimeters. vaé.ny‘oth P
Vs locomotlves were the most

e

ne S locomotive were a21so used.
:d their o.es:.gn was very go

he 0-L-0

of
They were€ ‘iden t:Lf:Led as \7b

: teristi oy ;Y Yocomotive _
Declassified in Part - Sanitized Copy Approved for Release 2012/03/15 : CIA-RDP82-00039R000200130002-4

or indusirial transpert.
series (Figwre 13'}. V® locomotives were produced wi hout super
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Talle B8

CHARACY RIGTIOS GF O=h=0 Y AND V. POUCHCTIVESG

R SEAINTY o d Vied o .
Govring Cylindor diapetbor Styolke  Dedvepr diame- Precpwre in Boiler healing ourlace Gradn iedpht dn bons
Gordne fapet, e

in mm Inmm Lor An mm abgolute ak- in paware meters area in On dedvors  Inowierking

11 |

o ; . - uare e
IHrh jres Low pes- moapheres Evaporat- superheat [Ouar oty
16 S0V

ing Ing melers
sUro sura ing I

163 36 342
185 - 2.6
w7 L3 2.6
w7 . L3

205.7 -

176 T LS

176

206, .

alphabet letters Woro uged, "+

Sa
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the time on ihe Hoscow-Kazant Eaﬂroad and on the S:_-

rozd did not come inito wide use for reasons g:.ven ther.

Ulth the:u- long -
these locomotives, becazuse of the loss of adheS'uon on

es causazd by slippage, could not make fuJ_l use of jhnn:Lr

2lled for = two-cylinder, suxale-expansw on eng:_ne a:chh the,

fourth pair of wheels the driving pESLI'. The bo:.ler was equ.lpped

-nsaier, aud its adis was located 2 890 mﬂlmeters above

pzir of wneels,

2C over to the

Simul taneously with the submitial of the &=s:|.gn by the'\Vl

dikavikaz Railroad, a similar design of 0-5-0 1ocomou1ves was belng

worked oul by Two other roads: +the Moscow-Xazan? Ba:lroad" and the

-

'{ral Road, The Commission apitly called th.. atten‘b on “of - -

2san
2e Vliadikevkaz Railroad to necessity of correlatn_ng 11;5 des:Lgn
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griving pair,

Flexibility 1o the rumning gear the side p'lzy of ‘hhe

side play of the axel bearings. Morsover, the ,comiecjhiﬁg rjod’,
bearings excepv for the bearings of the drive wheels were made "
wadges, in the form of whole bronze bushings.. |

zn arrangement not only simp]ified

ts for repair purposes, bub

of bearing wedges. Orlglnally, :

Comparing the proposed design with the des1_° o;. the ShchP

locomozive boiler %

noted the absence

the

1ocomotive being guided by the first wheel peir operating on

2 large acm. OSuch an original combina®on, excelling 2ll other, '’
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ciples, was [irst proposed by a Russian eng:'t.maer.~ V I. Lopush:.n

e was approved by the Conmlissidn. I‘b :Ls a. known i‘act

The Ryazan!-Ural Railroad requested that a mmxber of other

modificztions be made in the design of Lugansk Plant the most

S

essential of wnich were tke use of the valve ‘bhrottle, slld:mg
vzlves with a split ring and separable dises, mstaJJ.atlon of a.

<ip fire grzte, and finally, the use oi‘ steel o

T fubes without end sleey®S.
The Commission on Rolling Stock and Locomotlves made seve-

changes befor g"cm'._._nt, final approval- to the um_f::.ed

the Vladikavkaz and the Ryazant!-Ural railroads.‘

The thickness of tires was increased from 65 to-75 milli-l -

bs a resuli, the diameter of the wheels was increased-
from 1,300 to 1,320 millimeters. The thickness of the iv‘iz;eboxff -

walls was =3 to lessen the total weight of thé 16c’o'xi6tive;

criinders was increased o 600 m:nllmet,ers i‘rom
ihe original design, In this fom the des'gn

Plant was given finmal approval. The'design*was»

the soundness of V. I. Lopush:.nsny‘s pnnc].ple, ‘
s approved vy the Commission and which cémerned-.intro-‘
on of side play for the second and the fifth wheel paJ.rs._:: .

With the third flangeless driving pair completely i'ree and adequate-

1y sm>oih passage of the locomotive on curves of up ‘bq_a’ }.SO’meuer
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the rzils on curves. .

-~

of ihe E locomotive design by

Rolling S ock and Locomotives contributed to

turned out to be cne of ths best Busszan loco- -

ssign, sumitted by the nadikavkai BaJJ.- -

Tae prolonged consider:_a—- :

od served as an excuse for individual specialists to
vhe Commizzion, Perverting facts, they charged the _Gomhié-

sion with opposition to the 0-5-0 type of locomotive, Uni‘ortu_.rié"tely"

iaeir clamor found response also in the Soviet press, where it was :- -

thoul proper criticism,

introduction to the album of detailed di-aiwi;n’gs;--
tive publis‘n sd by the Editorial Bareau m'

comotive in 1936, in that part of the review Which,deavls:

ke facts of vhs prerevolutionary period. This partof ‘bhe »

=S nouhing Ut puve recounting of what wes said in Lomono- -

Sov's monograph on B, EY, and BSR locomotives,

The author of the article, not seeing those treniendous
changes which took place in the count: try aiter the nc‘bory of the
Socialist Revolution, compares ihe three Year period bétyeén t}ie

conueption of the idea of the 0-5-0 locomotive and the bua_ld:mg
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locamciive in prerevolutionary Russia, with the s:.x mohtﬁ

wnich was required for building the FD 1ocomot1ve in the

erz, In this short period, the superlorz.ty oi‘ amranced
f Soviet production over backward methods of‘ canltallst

of Tszrisi Russia was mamfes‘bed.

However the mithor of the ariicle, reiteratj_n'g ‘the same"'- -
mandzradh, charges N. L. Shehukin with being guz_lt:y of Drocras- ) E

tination in ine design ard construction of the 0-5-0 ,‘bype.

In 1913 E locomotives were also ordered for 'bhe North— I
Donetz Railroad as well as for the Vladikavkaz and Rayzan! -Ural
Rzilroads on the initiative of Ye. I. Mokrshitskiy the ,ques‘ti‘on--

was raised of erlarging the cylinders. This questlon was cons:.-
dered several iimss by the Shchukinfs Cormission by whose dec ::.qx_lg : :
gated 30 August 1913, ithe cylinder dlameT.er was :anreased »0.636-;:
miliimeters, Inzddition to this, the railroad suggested several‘-'

design which were accepted by the Comm:.ss:Lon. s

E locomotive with the cylinder diameter of 630 milTi-
meiers was iesied on the North-Donets railroad in 19i5. _0'11“137 Ail—-

zust 191k,

I Comaunications, £ locomotiives were put.in produc‘blcn also for

b= State ownad railroad network, On 20 bea‘cenﬂaer ik the Commls

ion on Rolling Stock and Locomotives decided to mcrease 'bhe-'

crlinder diameter 1o 650 millimeters. Such cyl_mders weve used on .

a1 subseguentv E locomoiives of 211 series, 1nc1un1ng the 1ast ‘one, -

ine B series which is in production now and also on the SO‘»loco-' o

motives the engine of which is identical with the engines of B and

;, -

locomoiivas,
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-ether ¥ Uk the increase to 650 millimeters of the cyli,n—'

in locomotives of 1915 Lyne, the boiler and the ﬁre

ex diamsier 3

wers somewhat increased from h.2 to l.h6 square me'bers. S

graie

Tpe heatiing surface of the surerheaier decreased because of the -

2 flues instead of 27 which were used on.

T and an sngine operating on supsrheated steam.

pot=l

World war the Putilovskiy Flant. staxl‘t»éd': !

Tne evanis of 2217 put a stop to constructlon of E 1ocomon ves, N

and their consiruction was never resimed, In iiself, the 0-5—0 -l;rpe

ozrzlex four-cylinder engine could hardiy have am' advan— B

the E locomoiive.

"s d.I'S“Q- v o Teat

The existing inventory of locomotives was in a greaulv wom condl

iion and nesded overhawling. All indusirial and transport plam:s o

and railrpad shops were drafted for the task of overhahlmg the ,'

TENiory Building of new locomotives could not be orgam_zed at g

he locomdiive inventory was repl en_.shnd by mpor‘tatlon

52 Jocomoiives) and from Germany (EE locomotives),
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locomotives ordered in these countries wers uu:lt on:r_
ang were actually E locomotives of 1915 type
(figure 15). Thus, the successfully implemented design’ of E -
iocomosives was conducive to their further distribution J_n the
<revolutiomary period during which most of these lor‘omotlves
Tmese locomoiives differsd from the basic 1915 'hype
in smail parts. Their initial service on the USSR railroad
caomsnsad in 1921-1923,

3amznd of the Soviet GCoverment the parts of these
ware made initerchangeable and they were made with.- -7~ . i

i tolerances. As an experiment two locomotives had - -

enzines with sliding-vd ve distribution and ejec-"
in

wich the ejection of steam from ome ¢ -
J 01

pressure a2t the ejection of steam from the . .

== w=s not developsd any further,

Corsideranle operational emperience in the use of 1ocoinot-j1vg .
niity of data obiained as a result of ex"pe_rir;l_éri-
dbjected almost 211 Typss of Russian
Sinally, the first classic works on the 1oc;omo--:»
process by the distinguished Soviet scientist; at .:.
oresent zn Academician, S. P. Syromyainikov, made it pos'si.b]‘.éto
determins That ihe dimensions of the superheaters which were ﬁsgd :
e locomotives were not sufficient and that they had to be .
tly incrszsed. Toward the begimning of developmen’c of

Soviei locomotive building, firmly established by 1923, the ques-' e

use of superheaters of greater capacity came to the

<
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2117 was weil worked out, With the building of 7

ocomoiives these more powerful superhéaters came -

Tmorovereni of superheaters scould have been, but was not -
22 commlished in ESB and EX locomotives, which was a mistake as. -

4.5, kiy justly poimted out.

‘nereasing the numper of pipes and by»improvingrvthéﬁ.;
Insiess of foar-flue, two-cycle pipes gix-{lue, two-cy_cl!ei plpes
to be introdnced, Their advarltagé“ Vas :Ln
surface and in more compleiely ut:l:_zlng ‘hhe
fiow in the fiunes, Xoreover, thes;e pipeél;:zz‘»e ‘
the passage of steam from boiler ‘ho'i eng:me.
ripes usad in these flues (2h x 1B m’.l]f@etérs),, adva.ntageons
sini of increasing superheating, tuz-zﬁedﬁgt;gc}:'bé'
sciory in oparatien, because they warped considérébif. g
fariner insiallation of Chusov pipes iwa's d:.scen- R

pegan a gradual return to the old tested

four—Tiue umits With 2 pipe diameter of 33 x 27 millimeters.

The second improvemenb in the locomotives, used en masse
bots in ine newly buili locomotives and om the omes alreadym
waternsater, The combinzvion of both of thése
improvemenis which raised both power ratlng a_nd
was first of all accomplished cm'E_’ 1oq¢1%iﬁ£iﬁreé,
production of wrich began in 1926, These Vlocométii‘s{é"sj

d 2s the EY ssries. 1In addition, water"cle;mers.'.. -
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signing the E lcocomotive into the En RRREE

worked oui ai ithe Profintern Plant (formerl;y'

ins Institute of Improved Tracticn Design Hmch L
of the Cemiral Scientific Research In'sti%ufcg_&‘:?: -
i Transport, the mebtter of increasing tractive force_‘roi' a.'n
engine by mzans of increasing sieam pressure from 12 to 1)4 abso-
The boiler was tested for stress
shed that it was entirely fezsible to raiss 'bhe 5
sluse aimospheres without i increasing 'che wall
reinforcing the stays. However, the mmggear :
rawnsr high siress, because when the diaméte'f'-65f¢~
aised fram 600 to 650 mlh_meters, une drlv:m'=

reinforced, With the change over to 1l atmosphet'es

of ibe increases in the weight of the piston assemhly, -
and courling rods, the whole balance of the locomotivéF

€ rsexamined. Witz the increase in tractive i‘orce as a
Doiler medifications, the engine had to be Ziven.a be ter

oelficient of adhesion, For this purpose the locomotive was .

eguirped with & sand box of large capacity (900 xz_lograms) and an

improved sander mechanism.
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~hs E® locomotive, the power raling of which was 'raised’asl, -

i above, was identified as the E n (moderm.zed) ser:n.es (figure

izter hsaziers, installed on £2 locomotives and also on 1oce-
motives of other series, operated highly unsat:.sfactor:ly, a.nd as
were not instalisd on E® locomotives. The feed}dome ”
clicaner mounbed on the third course of the tube part
£ the EY, were moved to the first coursefqn b,eilers‘
protect the firebox from sharp che.nges;in%t‘ém:-’; L

place when water is fed into uhe bonler._ In

Secause of the descrease of diameters of courses ;
oni graie, placement of the water clezme; trough
the Tirst course required removal of six fire tubes from the bo:L-',. ]

lsr, thrzz on each side. Thus, in place of the 157 tubes mstalled

ip the boiler of ET locomotives, 151 tubes were used in the bo:.lers
= 1ozomotives. From 1933 until 1935 feed domes and wa‘ber 'clea_ner
ed on B locomovives, Chusov elanents,were:_comple‘belyr

four-flue, two-cycle elemenis.

the years of ‘the Second Stalm F:Lve ear

side introduction of welding i.nto-locomo,.iw_re
into locomotive boiler making. The value
of welding was not coenfined merely o smolli‘lcatlon and 'ho ‘hhe lower—-

inz of comstiruciion and, in part)maintenance costs.

3

The pripcipel advamiage in welding is the lighter .zelght oi'

assemblages in comparison with similar cast or nveted pa:rts

r how advanizgeous the lessenging of weloht mght
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i.e., an indication of a more completé and perfect-.
so fzr as thas locomotive is concermed its ]j.ghtef_
redaciion of iractive force, and conse

That is exacily -a’n.:b happened

weizht on the drivers of these locomotives built before

ns, and the weight on the drivers of 10;:0@0}&‘@5{
duced to 78,1 tons. The loads tréﬁsﬁﬁfed
iocomotives to the ra:nlsa‘e
distribuied =
16,35 tons, the
~ 1b.hb tons, and the fifth —= 11,39 tons.. 'me redur
waight on
chronic wheel slipping. Raisixig s"beafn_gres-'-'; :

gave more power only to the ‘engine. .As’ ‘bhe S

locomotive as comparad T
lowered.
ocomotive, still meant that a rational solution iiad 0!

< giving the locomotive adoltlonal Melghni'

i and the third row of stay_bolts counting from the f:.re ¥
ty subseguent welding into the firebox and the case _.o:f.‘.,

CEa! z R ™y
widih e I
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B

=rmer. The increase in the dimensions of the firebox increased

s weighn of the locomotive on the drivers to 81 tons. Tie fire- .
i in volume from 7.l to 8.7 cubic meters, im - - .
18.1 to 22,9 square meters, amd in grate-area -~

5.1 sguare meters. Lengthening the firebox in- -

power rating of the boiler approximately 15 percen‘b:f-;;'

redesigned). During the Great Patriotic
ves, with boilers of S% loco-

1911 = considerable number of E locomotives of
eries were equipped with feed water heater in the

Tew lozomoiives had a gas air heater installed.
these two modern cevices _wés 'oi;ly. .
the tender possessed some veryntal

operation at medium boiler set‘éﬁ.’néé,f

anc compleis cessation of functioning at low sebtings. Because .

inese defects they were removed.

horizontal pipes also were unsatis~: -
easily clogged. Besides, it wWas.ob=- .
not evenly exposed to cold air, with the |

their joints with the grate became loose.

Iz 1013 the Rosiov locomotive repair shops produced an E® ©
locomoiive wit superheater of increased capacity the pipes of -
a gas air heater with a surface of:’ -

hsater in the tender. In 1942-39h3 i
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Chzracierisiics of E locomoiives are given in table 9,
[Tatle © on the following page]

8. 0-3-0 + 0-3-0 Th LOCOMOTIVES

g — 1,057 millimeters). This line passed through the

rezion and at thai &

2 pair of wheels on the rail, the -

ions
pair wheels was diciated. To facilitate -
uilz

hz wheeis were divided into two :Lndependezﬁ.
the last three pairs_were mqunte_d

wteels. These locomoiives '.:ere' o

tut & certain munber of them was +
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Table 9

CUARALT BE 108 08 Owlall b foagronyyryg

Gerln TR Lok o e
Lordog Cylintey Hlreke Medvers dina I'ragsure in Dotler heating porlane tirntn Viediohlh in fong
dlamotoyp nelor
amotoy in medor i opm al solute al- I acunro metorn area On drlvorn In working
o 3 ’
m mosph roa Jvaperat- Superhieat- aprder

ing Ing

1,320 12 Lol
h320 2 13l
1,320
1,320

E™ 1931 1,320

B" 1933 15320

Er
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e .

tris first experience with locomotives of

inig kind, in 1805 Ye. Ye. Holliein beszan designing a similar

%ed locomotive for ihe Hoscow-Kazan! Raiiroad (for regular ,f
crovives were built by the Bryan'srand:
iants in 1898-1899. They were idemtified as .Th
they were also ordered by the Slberla:n
bove mentioned plants, the Kolomna Plan‘b
fraciive force of the first Th-loco-
15,000 kilogranms, which exceedad the tractive force
" locomciivie by 50 percent and excesded the strergth of
by LG psrzent. To combat this difficulty, u};::on
Te. Ye. Folttein, ihe first 15 cars were tied to |
which extended on both sides of the
ars by special hooks. The ca:olésq

Sy

arrznsement lessened the stress

hs coupiipcs of U i r5i The equal tighiness of the . -

nsured Gy 2 preumatic device which used
in brake tank, However, in practical- |-
s wers seidom_ used, and in 1911 this -

wes abolished on orders of ithe Commission on Rolling -

the

he articulated locomotives turned out -
the ordinary ones. Th locomotives blnlt
Plant for the Moscow-Xazan Railroad -.aé"r‘e*
consisting of 15 two—cycle elemm‘bs w :
rather than superheated the steam, Later

+ne

ine superheailer was increased to 21 to

ocomoi ve was identified as ThCh T
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. niroduced improvements, the locomotives conbi-

fuel, which forced Ye. Ye. Nol'tein, in

~ziiop with Ye. G. Kestner, to conduct a thorough study -

& $nsir ODErE2TiON. The test uncovered one of the reasons for ex- .
Turing one cf the runs considerable, '

truck was observed. This ied the T

sspeci Thsi too much steam was being passed through T

high pressure cylinders. Attention was turned
construction of the valves. Théy were of {ile‘
was cui crosswise imto %hréc" i
¢ bushing by the force of 'steani:.‘::‘
The sems kind of velves were used on tne passenger 1-3-0 NV andN"-’- o :
srztion was hignly unsatisfactory. 'w}:vxél‘i__r
on ThCt Jocomotives, with split rlngs, B
the locomotive was m }—:edls.r improved. f‘ul‘ther-w

& more zdvantageous ratio of the elements of high and low LT

. cistricution was employed. Examiration qf‘,'cqn'dii—‘f

wrich the locomotive was operated revealed that high . -

Fpel consumpiion per umit of run was czused by too low wei'g-ﬁt oi‘ ,,
srzir wiich was established by operative instructions for :'o;ne; .

Increase in the weight of the train toge= : .
<n tne improvement in design stated above resulted in mor- .-
Tpe reilroad contirued Yo order these locomotives for a-
of yezrs, In 1610-1911 they were given some addit_iohal_power
Z—yansk Piant, and Jocomotives witnh this improvement were

igentifizd as Thy series (figure 21). They were still in prodiction
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th= Octorsr Revolttion and the Kolomnz Plant

1520-1%2k,

ch

he ’I‘th locomotive underwent a series of tesits :Uhj.ch.

or s50e22dS - Above

szlisfazciory

eztly increased. As a result arii-. ..

omoiives with compound engines were known as ideal pusherse:

ceration, Th locomotives were not quite satisfactory '
ihere were cases when the.f ront truck .
and the tires. In the use of articulated 1_0--";“7
compound engines Russia was several ysars ahéad" of -
of Americz, and tuili the first '_Locomoti_ve's: of .

1903, by using Pussian experienmce. In 1900 the

exhibited at the Paris World Feir. At the Inter- '

: Concress in tern in 1910 the Th locomotive was

triumph,
{Tatle 10 on the following page]

¢, 1-5-0 YE AND F LOCCMOTIVES

first locomotives of the 1-5-0 type appeared in Rnss:ia.
Transcancasian railroads. They were freight loco-
er compound engines. There were two c:j'li_u—
low pressure cylinder mounted above the
Both piston-valve rods acted on the same
Dimensions of the locomotive are given in table 11, Only

s, &5 an expsriment, were ordered abroad, and no more
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Talble 10

CUARACTIRCT IO CF O=3=00 0=3=0 1) TORCHCTIVES

Govring Gylinder aiametor Stroko  Drivers dia-  Frogssuro heatbing sweface In Grale Leiidil dn tong
i moter in In atmen- gouare meters aron (n driveras  In workdng

in mm in
Hph prog= Low prosge= mm pheres fvaperat=  Superhoate ooy

nure sure Ing ing

2x710 1,220 ] 187

2%71.0 1,220 R 11l

2x770 1,230 178
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2t this time.

permit placing orders for ine locomotives . ..
The Ministry of Communications was forced -

hese locomoiives abroad.

.t was approved ty N. L. Shchukin. Locomotives
Rossiz in October 19135 and after being assexﬁbiéd"," -
i the main railrosd shops of the Ciinese-Eastern Railroad in Kh_a;éixi,_t._‘ ;
were sent 0 ihe Per'm, the Samara-Zlavoust, and the Iekaterih;.hskiyi, E

rziiroads,

= r
1-5-C

series, The

sivo

ars, .cines and rumips gear were those of the Ys©

lscometives (figure 22). ir ihe initial opera';ing period of;theksg .7: -
railroads there were some breakdowns j:lu‘e '
zrose bacause railroad persormel';s}ere
locomotives of that particn_la;"'de.- ;
isn ané consiruction. In spite of these complications, the 1—5"0,;“ .
| socomovives nad accepiable vracitive characteristics for freigﬁfﬁ

se—vice or Russian railroads. Due to this, in 1916, when the

new lar:se orcer for locomotives arose, the same 1-5-0- - 7.

= imeti time ihere was sufficient experience in operation -
firsi 1-5-0 Ye locomotives., On the ovasis of this experience,

of gasireabls modifications in the design of locomotives was

!
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spboitied o the Commission on Rolling Stock and Locomot:.ves. “The
sugsestions were considered in a number of me etings of- the »-Comms-

and on & August 1916 they were approved. Su'bsequnnt

eries) were built with the desired modificatigns

23).

Dnecropetrovsk Plame with a I,V. Pirin cha.mber superheater’
sgsertizl feature of the I.V. Pirin superheater was tha‘b :Lt was
—emsved from the tube seciion of the boiler and placed mto two
chambers mounied on the sides of the boi_ler. To enable the
fro- the firebox into the superhear,er wo, spec1al
cui in the fire grate on the sides, below th= tubes.
gasses into Iwo mdependent s'bx:cams
parmits control over them, ile€., superheating does. nct wholl)f
p2ncé upon boiler operation as in the case of a regul‘a;' i'J,ue esup{., :
nester anc vherefore it can de greatly increased.. F;or t.hls ;‘r:‘"eaé‘.;)n;'
smokebox was divided imto TwWo separate chambers, each oi‘ whn.ch
equipped with its own system of snoke suctlon. The dralt createdJ
<hem is subiect to conirol, and depends ‘upon the.volmne'o steam
passing ocut. The axis of the boiler had to be ralsed i‘rom the helgh
of 2,207 millirelers above the rail level to the record hen_ght of
2,500 willimeters, wiich represents ‘the highest bcller mounb:mg
ever used in the world. Furihermore, the cylinders in theae 10-_ ‘: i
~omotives were cnanged; tney had straight steam cha_nnels and a 7
of 275 millimeters. This 1ocomot1ve was 1dent1f1 d
ries. In tests superheating reached a temperauu.e
£ 177 degress. The power Was increased by 50 percent aiid_- thz_a eco
nomy of operation about 20-25 percent. R

.
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50 beneficial, thai this modification shou.ldfbe;gdop‘hed
ocomotives, at first as a ‘triél for'com;'
ocamovives without this xnom_f'lcc.tlon. _u.ccord:l_ng to _-: o

vatisns the color of zases leaving the first chambez" of the S

Smoke superhsater is always lighter than the co_LOI' of gases i

condition was explained by the fact that in the super- .
l
was complete combusiion of /gdroc;rbons a.ud
cosl gust. This also conuributed to the economy feature of ‘the,

lozomotive, Holler efficiency rose to 73 percent.

conditions, creatlvely ﬁ'i:ﬂi;zed
andé because of the ubmosh u;é_ ‘
is (locomotive comvoys of NKPS, Lunj.n':s metl)z'oa_sd ._,Q._fl‘v"’, i
rnienance and so 1o“tn. Under conditi onsof almost
locomotive building there arose a prohlem ,o;.’:;
oI locomotive spare parts, which' xlia.sp;ucce's"‘*.-
these ysars 2 certain rmmber oi‘ locomotlves
ordered a2broad. To expedite production it was decwxeq 'bo maxe .
tried and ready design of 1-5-C locomotives y‘hichvwexje_ -

for Russian reilroads during the First World War,

Building of new 1-5-0 locomotives took place in‘l9bl_ir-19h5‘.if
ideniified as Ye® and Ye® series (figure 25). vIrAl'theAif::

Smensions they do not differ from the Yel 1ocomot1ves, )
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néividual components were redes:Lgn..d 'Ihexgé were* . .

modifications in the internsl znd external fixtures®of the'ﬁoﬂér, o

n the superheaver, the grate, the frame, drifting devices, and

B €3

<ne Drake sysiem. Furthermore, these locomotives had stokers.

and cantraliged lubricaiion of journzl boxes.

2 mechanical stoker and é more éoﬁei‘flﬂ.- ‘
: increzse in the weight on d.vivé;é, “'t.héb
this locomotive was 20-25 pnrg,ent greater than tha‘bk,
and Ye™ locomotives differ from each oth.ez?n the 7
des md cams zand of the o‘r.her p;rts in dﬁnng
Sther mschmisms. The Ye© comprised the second large order of

~ . £AS
Some of them nad 2 co:xm'lewly c:ua..ed cyl:_uder

2 others, this block was cast T.ogether ‘in_th the :

~5-0 Ye locomotives, in 1916 railroads -’re.{:eijrecvl 8o

-5-0 locomotives, wnich were identified as :'the: ¥ séfie"s g
locomotives had a four-cylinder, simgie-é:gviransidns-
fronmt truck was conrected mthe .
szm= menner as the front truck of S locomotives, but ifhadi_af;}}rie-"
e were two gates in the firebox 'whicﬁ hada '

a flat roof sheet. It was not nossﬂ)le to
flat roof sheet because of the confined space as pers—: :
Belgian st,annarus for Belgian railroads, vj-for jﬂhich 'hhis -

locomoiive was desicned. In order to increase -spa}ce-for's:i}ég:mr S jv

the cylindrica]l reof was somewhat raised and ﬁransi‘i:idn,,toi_the_
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y n m =N . w0 A e ey 2 % = & bt :

The successful operation of these locomotives on curves
them o be used successfully on the mou.utaj_nous'Siinfer’{): ’
poi!-Ssvasicpol' sectiom which abounded in curves, steeé gradesand
Sefors the shops in Simferopolf received the 2-}4-0 Hlo-
comotives in 1925-1929, the F locomotives were used also mpas- =

senser service,

[Table 11 the TFollowing pagel

10, 1-5-0 SO LOCCHOTIVES

+ was mentioned before the need of the USSR railroads =

ocamotives of the 1-5-0 typé was felbt.for qui’p.éfsqmé' :

the First World War a large number of 1-5-0 o

locomoiives was delivered to Russian Tailroads.

Wiin the loac¢ from wheel pairs on the raj.ls’ideiiiléél ?'ﬁ'&h L

r

£ ihz E locomotives, and developing the same ;tra.diéve

thzi o force
tne 1=

Ye locomotives Gid not require reconstruction ofthe road-

s of

tes of reinfercement of coupling devices, tnus they could ‘operate
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Tatle 13

CHERRATE LTINS OF QB0 Yo AN I GO IV B

Srpd e ( pneder dia N 10K vivers - g cat ing surfac wato nrea
‘ 8] ' 1 Preoenepre | i :
Srpd e YL A e O fyorn df t
i 1 ne: Lot n - in seuare meters in aouare
Lot n nm an MO
1 mm 1

I sphores pyaporat-  superheals mobers
tiiph pres= [O% | r'0g-

ing Ing
mAure sure

Trang=-cau-

2 168
caplan RR 1895 2x36L 2x635 1,270 12

Yol ' 2x635 ‘ 1,321 12,67 22,5
| 2x635 o 1,321 12.67 2u2.8
2x%635 ] 1,321 © 12,67
2x635 . 7L 1,321 12.67
2x700 L ‘ 1,300 12.60

2x635 ' L300 126
' ﬁxsdoﬂ C . e, k0L

¢
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4% tne szme time, these locomotives.

1-5-0 1oco:no'r.1ve, whlch was A
=d as 50 szries (3ergo Ordzhonikidze). The. des:.gn of thl
Jocomoiive provided for maximum ntilization of E® locomo‘m.ve parts

ihes locomovivee.

Ths desigzn of the locomotive was prepared in ﬂie Burea.u of' :

Powerful Locomotives of the Leningrad Institute of Ra_ﬂroad Transport

Enzinesrs under ihoe direction of Professor K.A. Sh:.snkln and Wth -
<ion of Doctor of Technical S(:J.t—mcec P.A. Shtlkov,
pPanskiy, Engineer A. A. z{leynman, znd others.’ Deua:_‘!.ea

slaboretion of the design and v working drafis were prepared at the

Knzr'kov Locomotive-Building Plant under the direc"af.on ‘of :_P.M"‘ Sha -

actuzl power of The locomotive exceeded its rated poﬁer.
ssveral clants began mass production of the S0 locomotlves.
encine of the 50 locomotive is practically identical m.‘bh the, en-

zins of ihe 2 locomotive, differing only in the designgo’i‘ ‘.‘::thga‘m:.n'

o6 znd side rods, and in the reinforced guides and cfa.nkpz_ns.

same vheel-pairs were used in the runming gear,.bul:
grivinm
spTing SuSDERsion, in part, were the samee. The :.ron'h ‘nrucs :Ls

inprerchengeable with the front truck of the FD. lqcomojhivé. : But
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ihe bosler of the S50 locomotive had a new design. o The f.l.at shee
roof 0o the firebox was replaced with a cylmdrlca.‘z. sheet

gre

The superheatier is more powerful; it.is contdined’in

forze was 35 percent. The increase in traciive force perm...'b ed
crease in the urain weight of 6-7 percent Snch dli‘t‘erent resul S
obizined from T

oroo? of the superiority of the 1-5-C iype over the 0-5-0-

motive T¥ps.

in SO locomotives, which suDsequen‘bly were ordereu 1nto mass
Juction, the superheaier was given addltlonal capac:.ny ‘bhrough
the imstellzticn of 2 more superheating el aments w‘nth a: total
monver of 52 flues, Insteam consumption and in the efi‘lclency o
+he boiler and of the lecomotive itself the SO 1ocomot.1ve wa

superior to ithe E® locomotive.

in further operation of 50 locomotives (1denh1f1ed as the :

wheel -pair load of 17 T.ons) a. certa:m e akneSS
the frazme was detected; in cross sections- of s:me frames the o

with the frame of the ET locomotive,' the
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On 1 March 1936 the Kolomnz Plant delivered the first two '
srparimental 50 locomoilves with complete condensdtion of exhaust :i
ure 23), A perpos of ihis, it should be recalled that - - -

fi-si locomotive in the world with condensed steam was built.

yssia Dy the szme plant as far back as 1891,

%.S. Pozdryakov, A.M. Kozyakin, A.A. Kirmarskiy, T.I. Grin', -

ryzhanovskiy were il rs of the SO locomokive © 7 .-

<k sieam condensation. Because of the repeated use gf the same
f an insignificant amount oi: fz-fés wa‘ber
2 locomotive with steam condensgi}ioﬁ
consumpiiorn about 20-25 times as compared tt;,vreé'u-‘; : ; ’
and it can ron without teking on water .'C()r‘BDd-V;E o

individunzl instances even up to 3,000

o7 steam condensation in a waterless region 1s-
is enouzh to point out that in some localities the .

~ of watsr is up to 5 rubles hO kopecks in <~
:! peckK i

orices. Condensation equipment of the SO locomotive insures:

sondansation of steam at temperatures up to LO above zero.:
To rroduze boiler &ramy, insisad of the usual furmel which passes- =
into vhe &r, SO locomotives with stea.m];opdenﬁiéb

¢ produced by a turbine with up to !_i,OOO’b_re}'rb.-_- :

ait is very powerful and utilizes the energy, of .~

exhaust steam more efiiciently. The draft in the boiler is even. ST
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quality, The turbine which dr_Lve -';‘l:.heffans
itender-condenser develops up to 7,000 'revolutionsA per mmute
atisniion was paid ito o0il seals in the SO locomowves m.th
sveam condensation, so that no oil would get in the bo__ler when v
ondansed sisam was admitted into the boiler. Pumps of pistox'l .
for feeding ths boﬂe‘ with condensed st.eam. In

an 5017-535 locomotive w:_th steam condensatz_on ‘made

7 havmé |
aboat 20,000 kilomsters mth an. avnra.ge
2% nour run of LS50 kilomet ters. (Later, in fhne welg}nng..oi‘ 'So ;5 A
locozotives with stsam condensabion equipment loads’ of 19 ‘bons
wheel pair wers determineds- thereio»e, these loconn
en S019 series identificati on,) .

se locomoiives have their greatest value in andregwns

&nd alsc in the regions where water is oof poor qual_ty. Thei_r'
shoricoming liss in the giffic ulty expecienced in malntenance and
overmaul, ihe cesi of which is 60-70 percent hizaer than:qf‘ldco;- e
movives wWitnoat steam condensation. Since 19h0-19k1 Solocomo- o
tives have ceen built without steam condensation (Ilgure 20). The
atvantages, proven in practical operation, of fan dra.t mdﬂpendent

I siezm condensation, resulted in the use of tnls type oi‘ draft
gven w.lhout sieam condensation installation, A new versmn of

tons,
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During the Greai Patriotic War the fan draft as utiliged

on 5018 locomotives was of great importance because it pe]:'m.tted
The usz of fuel of the lowest quality. However, :L‘b should Befvnbii:‘er&;
ils many positive qualities s still’ has some
camplexi ¥y in comparison with the =xhaust
, high initial and repair cost, greacer welaht :
d, [in=lly, the fact that it causes higher copnterpressure 'on ‘

o =

he pistons of ihe engine during exhaust stroke, which somewhat

ra

owsr of She engine,

of 50 locomotives are given.in table 12,

[Table 12 on the following page]

11, LOGCOMOTIVES 1-5--1 FD

of using on Russian railroads ofvrlbcamo‘bivevs of

first arose in 1915, It belonged to N..J. Shf'hukln, wh

T the necessity of not only 1ncreas:_ng the

22 1-5-0 locomotives met strong opposition ;rom a consarva—

group of specialists. Tze only argument against th= -5—1

undnovses zn turn tebles to take care o.L locomotlves H:Lth such

i

Liter mucn ‘-r'arglzng '1;5-0 1‘:.vp‘a waa accepted

for produciisn, S

The socizlisi recomsiruction of national. economy =nd the E

inierrucied growih of industry and agriculture T-equlred T.hat T il

13
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Table 12

CEARACA RI7I085 OF L=5-0 830 LLAGEOTTV -8

' , 1o Cain b
Pressira Hoat ing surlace in trate aren Vleipht dn Lons

Series Gylinder Stroke D vors dia-

diame Lor in melor in o mm in atmo- seuare metors in sauare

i m apheres Iraporat-  Superheat- molers On drivers  In working
nomm ¢ J

ing order

97
1oL
100
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~3ad transport vitaliy increase 3ts hsuling capaci ';.

rsyve vears after the beom_-mg of ma531

this type of 1ocomot1ve became :|.nadequate s

ng year by year, especlally on -

incrsasi

nt main lines.

=Lan

Pochnical Bursau wnich was organ..zed 3.n 1930 as

of ihe auxiliary agencies of the KPS emoarked on t.he program
of technical and economic researcn and ca'Lculajbions"whlch had to

zroandw rk for designing and building new, and- ﬁ.rst oi‘i

At the end of: Apr:Ll 19'*1

~=ight 10como\.1ves .

ureau worked out a rough draft of 2 d951gn of, a new
re2iczhi locomotive of 1-5-1 type with the load froma'uheel pa:_r
supposed to comblne a- grea’c trac-

This locomoiive was
ability to opera:be v1'r,h the then ens-—
on low cpaliﬁy fuel, without V‘q’arusing

reconstraction of the tracks and the roa&bel’.. On“'l May
Sureau, in collaborziion : uh. the Cmtrd Loco,uo ‘ve i

the TP, began prepara‘hionrof;w;i{mg drawiigs

nesd of solving
in desizning ‘2 brand new type of a power.ul locomotlve meetmg-a:ll
+ne requiremsnis of modern, advanced ©
design of ihe new locomnotive wes complete.

er to the VO“‘OShllOVgrad Locomo'h:.

nonorable nask 01 R u:\lqlng the-

wie
were turned ov

which wes entrusied with the
st 1-3-1 locomotive. Three other plants pax’tlclpated in buJJ.d
is locomotive: tThe Kolomna plant wh:).ch furm.shed steel

Sormov plats which dJ1v=r°d pressed bo:.le
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zni the Iznorsk B

tmildine of ine locomotive was compl sted in 2 record shor‘h times —-
= g ox

3 fmcii r dovj.ch
cthar schadulsd prodactions In honor of ?;L_ks _.dnmn
ths locomotive received the 1aem‘.11“1'cat:.on of FD se,

20). On 3 November 1931 the first VD J.ocomo*lve:

2in bearing 2 delegation of alan‘b dorkers i‘rcen

e o zh
¥oscoW, a.ly_-en—-e—zkers on 6 November rep orted to

~he dsiivery of the first FD locomouive 11:1»0 semce. -/ -

Producti n of powerful FD locomotive in a period hitherto:
arcrecedented in history for its brevity -- altoger,her 17 days —

couid be sccompiished only under socialist o*canlzatlon oi K bor
c s = ori
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detzil design this locouwotive represcntea a tremen
2. flrebox uth

in

Introduced for the first time were:.

stern forward.
sticn chamber, 2 stoker, a powerful ‘superheater m.th

351

ders, forming = block, are mounted on the girder: me ,.r:g.me‘ o
ihgy serve as
the frame. The spring susnensmn is d1v1d=d v
groups, forming a static system under wh:.ch 3
ipution of load on axles is accomplished a.u'boma*t,1 ca]ly, 7
ecial adjustments. In the ériving mechanism ¥

T more xmproved design were used. The principal- uni

r saris of

powerfnl passenger 1-h-2 IS 1ocomot1ve.

with 6 axle teaders., Tests. conducted m,th

thz ¥D locomotiive and its comparison wivh: B iocomotive showed 'Lhau

P,

two-fold, that tractive force permitt_ed int:reas:.ng

power increassd
the weignt of ihe train 15 - 20 percent, and that averags comercial
speec increased more than 50 percent. The FD locomotive dév¢10p§' N

up to 3,000 horsepower.

first FD locomotives had a frame which was processed

The

and zones of heat influence were nol itaken ou.' while the’,
In operation thérmic 'c,i'abks’z

zhemselves were not annealed.
To avoid them, the technologlcal process of

aposared on franes.
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roup of dynamics specialists of the TSKIT —- 5. S. "Z‘qli'm'lf v

. Kowclev, S. Y. Kucherenko and S. F. Markevich —wai;hh-'a'xi '
oscilozraph - of the resulis. ‘I‘hese tests made 4t possxble

to ascertain stresses in locomotive girder frames.

Mass building of FD jocomotives by the Vorosn:\lovzrad Pla.nt

October Revoluiion was carried out until 91, Starz‘;mg ‘in-

+ being a change to all-welded boilers m.th flue o:E
and with a superheater of one-cycle plp
g a five-valve reducer ‘Hl'nh a s:_x—valve one s :anrease‘
# cross members of the freme menulonea above,
ith wider springs with a greater number of 1eavés,
in spring shackles with bushlngs, a compler,e change
o disc wheels, etc. FD locomotives built since 1938 are-
sdentified as ¥FD 21 series, which means that ‘uhe:r 1oad from a
squal to Z1 toms. Actually, thls 1oad is- 1 sS53 than 21
T4 was caused by reducing the weight of tne b01ler 3  3'5
rocess and using disc wheels. Lead poured in
af the driving pair of ¥D locomotlfe welghlt

wheels, 589 kilograms in disc wheels
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g

imenial- FD locomotives were built:’ one was

°n, and the obther - with a fuel ‘sys"i‘.em'

+ The coal dust fuel system in spite. o s
cus. luel system in spite of -its

the stage of experi-

Heating

Surface

otic War came in =~ -’

many industrial enter— = .
=5 W2z siaried, 3 £ them the e

e Kolomma Hachine-Building Plant

£5sary to select

“h2 load from drivins wi i : ‘
on driving wheel Pairs upon the- = -
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“ich have been in service for guite some time
ming gear and the de- - -
Besides, the SO

= locomotive eng:'mm‘ m.tnout

7
sf valves inadeguate i_'or powerf T

Heavy Hachine-Building, -
he TsNII, was formed. This

selecting new types of loco~ -~

on that ‘bransport' most
conslderau:.on oi‘ the
war action, coul‘d no'b.
the roadbed aud brldges,
wheel pairs unon the ralls, .
nissicn approved the 1oad from

°f 18 tons for lecomotives oi‘"planned_,

o designs of 1-5-0 10com.otiv1-;s-~. :
1500 miilimeters in dz_ameter were" S
Central ndmustraolon of‘ b
asmative Service

Zizomciive Service 3 nd by the Central Scientific Rr:- w.'

vort (TsKII). The last design

1500 millimeters
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b

Srom a wheel pair it was possible to  " :

r thar on SO locomotives. The éséex%tial :

. ms of the Foloma Flant and of the TSNIT
front suppori of the i‘ire‘box. o

located bph:‘md,
e fsurth axle. The consideha- -~
i1 the end of 19hk and in Marck 19L5 o
aort Hachine-Building, having approved the
the plant to puild-the first trialmodel
the time was engaged exclasive}y :Ln
to overcome grea;b dli'fn.-
of zn entirely new type of -
the plant in performing ;
2 resuit of the iﬁsis{ent efforts”

45 the first trial model

Zocomsiive,

G already arrived in the ’

¢ guestion arose as to whether

Soviet plants. It was de- ~

P-32 locomotives. Two P=32 .

for tractive force, and -

{(in the region of Tikhoretskaya Station -

tests were completed by Harcl{ 19h6.
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Declass

A

e as of FD ang ‘50
in question had been ta}ce
on the P-32 lo'comoti'irg::‘
was in an unsatisf;c:bo& -;,
* mechanism), Ai'tg_r
were satisfactory; :
2 locomotives gave very fgvoféblp
The P-32 locoiotive tur;:e{il out to
than the Ye* locomotive." ATIjm_s,‘, :
scomstives shoulg continue to be -
answered in the negative, and by -
Plant completed preparaiiqn B

10T serial building,

duction of P-32 1oco-
=t Iocamotives were delivered to the
Hoscow-Ryazan! railroad), which

biant since it made 3¢ possible to ob-.

o accumlate practical ex‘-f

d in 1'foveznber7-Decembe1;;,r.~
weight on drivers of the fi:ﬁt P—jé 3;:7 ‘{
instezd of the %1 tons pla@ed fof‘:hjl: :

2947 work on reducing the weight
boiler, decks ai'xd :
3y dpral 1907

TEVETS of newly built

>
: 82-00039R000200130002
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In searching for the'-.

J icads it was discovered
suspended on Springs, was .-

horizontal position, and that

individual instances was about

igzd was too great.

in the process

The wheels of the loco~

ase of lead in counter-.

trzetion and operabional characteristics '

the K

{olorna Flant asceriained 3n-the *oriei.:
4 elapsed, by order of the Cou.nc:lof
res were iden‘gﬁié‘é as
esigner L. S.j_f I.’eﬁe‘dy;qnsk_w_y'
s. Lebedyanskiy‘s Viosz—yﬁé.s :
the Council of Ministers’
~oduction. Some boilders £o

olant. Tenders, in part, are .
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TARLE 1h
CHARACTERISTICS OF 1-5-0 L LOCONOTIVES

Cylinder Drivera lleatlng
Diameter Stroke  dlameter suriace
in in in in square Pressure
mn mir meters in Orate Welght in tons
Evapo- Super= atmom~ area in In In working

raling heating  pheres 8qs meters drivers order

L First Order 650 ] 222 11k 1 9la5 107.5

L Serial Building 650 222 11k U 90 103
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TABLE 15
CHARACTERIBTICS OF 1-hi=0 8h® AND 1-5-0 SENIRS 52 1OCOMOTIVES
Cylinder Hanting surface

Dlameter Drivers Pressure in square melers Orute Welght In tons

In Stroke Diametar in Bvapo- Super= area on drl-

In working

in mm in nm Almospheres rating heatling in square maters  vers order
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1-:-C Sk® and 1-5-0 SERIES 52 LOCOMOTIVES

. Pairiotic War a certain number of 1-h-0

freighi locomotives was delivered to the

this series were buili in foreign plants

characteristics are given in Table 15,

\TAL 1-5-Z TOCOMOTIVES OF THE VOROSHILOVGRAD

%D

D 1-3-0 + 0-3-1 LCCOMOTIVES OF THE KOLGCMNA

PLANT

end of 15L8 and in the begimning of 1949 one ex-

of ezcn type of locomotives was buili, Their

ine is insizlled on the 1-5-2

Tne cylinders are located at’

cenier of tne frzme in &

& top position. In each cylinder there
IWC TIsT

in opposite directions, Power from

P threugh rocking
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836 mein rods mountad om the crankpins of the driving pa;r,‘ which:r Dk
; . :
e. The movement o.i?i'eci‘p;
2
Cirection crestes conditions for best
tcominz of this engine lieé in a
&n increased number of swivel

tre pirtons,and steam chennels

2 locomotive of the Kolémna Plant

zlar service on the -
covered 12,000 .
% of the train
16 weight of the”
trein pulled by this

oscow-Kursk Rairoad was one of

good negotiation of curvss.
old operate quite satis-—
©2d on 2 specizl stand. Many parts
sabls with o rts'of the 1-5-0 I, loco-~
ek, Jonrnal boxes, some rods, floating
» brares, fixtures, and perts of
amber, but in Spifa :
boiler losd on driving trucks is quite satig-

= & wneel-peir wpon the rails reaches 15.5 tons .
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iz them throug

n weizht reduction in the - driving ~

e - 42 N
-2 end 1-3-0 4 0-3-1 Locomotives >

Heeting Grate = Weight in
Surface Area " Tons
in Sguare in N
Maters " Sauere .
Meters -«
Svap- Super- On-
orat- heet- Driv- .

ing ing

{ IL.O0COUCTIVES.

i

the freight steam locomotives

né which were subjected tc & series: -

17 was compiled by V. A. Paviov):

crank power Nk(m;x)undar fued

settings z and speeds v corres—
m SRR

list=d in the table, however, cannot serve -
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Fuel oii’_ ‘9800

Fael 511 9500 -

Briguette 7750

Coml TN L=l
Fuel o0il . 10’200
Goal 7700
Briquette 7750’
1139 fﬁxello‘i;l .‘;i;'é‘afl‘o
1280 Fuel o0il ‘100;50».»'
1300 Fusl 0il . =
. ARSh 25% ?;Zh';,.6549r‘v

ARSh 25% PZh 624

Yek.-Donets 72
Coal - " 7

p2n. 25% ARSh f’éés_b :
ARSH zs%’-‘Pzi‘_f}ss:;q f
ARsh 25% PZh g537 ©
»Ci;#ll et
- Co;s._vl'i

D
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Caption . :
0d locomrr'n‘:ivg:
o¥ locqmqt;i{re :
Ts locomotive~
Sh locom;atijre .
Sheh locomoti;i'e
Sheh? 1ocoinorf?ilz§_’
Sheh” locomotiwif‘e; _' ~‘:.>4— I
R locomotive )
v 1ocomotivef :
Y locemotiv’er":_
P loccmc‘biv'ei_ :

Y ocomotive

v locomotive

E, 1912, locomgtiva;

Esh', locomotive .j;

E¥ locomotive R
= 1ocomo‘b‘iVérfl, :
'ET locomotive

Th locomotive o

heh 1ocomqti{ve:l -

h T
Eb locomotive .-

vef locoxﬁotivve‘.,:‘ -
Yol locoﬁaot;;ve : i
¥ePT locorﬁotifé‘i»";l"
Yo locomo‘i:i've:.“

F locomotive’ T
S0 17 J.ocognotiv_é

SO 19 locon-m‘biyieﬂ

FD locomotive *':i

r - 02-4
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CEAPTER III

PASSENGER STEAM LOCOMOTIVES

16. GENERAL REVIEW

Railroad transport pl ays the largest role in passengnr trai'flc

in the USSR. About 95 percent of all passengers use rallroads Our

four-axle passenger cers in service on ma::.n-hne rdads were élw'ays

th:s best in the worlé in the thoroughness of ‘bhenr :Lnternal a.rran

ment and passenger facilities and converu.ences, as well qs in smoojl;h
of motion. At the same time they are the heaviest
0.8

s almost {wice as much zs in foreign pa.ssenger cars of

Therefore, the necessity of pulling heavy'_,traihs_wa's,
couniry much eariier than in other cou:itziés. In ohe

the pasi century there was dlready a transltlon to

irains with three pairs of coupled wheels, . Tt

Until 1997 the passenger locomotive 1n7entory o:f.‘ Rnss:.an ‘A~

~Tozds consisted, basically of compound locomotlvqs,‘f-:opgrat:‘gn'g

on saturatec steam, of the 2-2-1, 1-3- C, and 2- 3-0 types of P "N,

4, and other series, which pulied passen-er traa_ns of 300 - hOO

ght. From 1907 to 1910 passenger trai‘i‘lc greatly 111—‘

and the managemeni of railroads was forced to
of ihe irzins. Because the

was not sufficient for the operation of S’uch]héavy
1

ocomotives had ‘o be used on one train, which was’

unprofitable.

The majority of r'éilroaas.b. had j:o ‘Te-

-lemish their locomotive inventory with nev, -more powézfi‘ulélocd

motive R
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Since & considerable part of the railroad ne‘bwork was 1n S
hands of privaze companies and each road could selec*b a.ny
f locomciives at its own discretion, the newly bui]_t"_loco% ;

veg were numercus and quite diverse in

Among tre locomotive types built in accordance with the most
advanced ideas in locomotive building, two individual groups soon.

then was built on thedasis of ,ﬁie :

raiirozd and wnich, in mos‘h nnst.ances
upper structure, requlreq .‘Large ex- -

proper condition.

consideration in the process:of -
buiiding locomciives of this group was to obtain from thema. =
maximum smoothness of motion and a minL‘mzm of effect upon-ihe road'

most accspizble types of passencer loccmot:.ves sa‘hlsi‘y:l_ng
conditions could ornly be those which possessed,the v;omoinaf;

wwo-axie front truck with z four-cylinder éngine"énd. cran.k—
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The other zroup of locomotives was builit on-a ﬁj.ffereiz

5 would be well ‘D anced wrch even-a:

an articulated t

veight through i

te--owned railroads headed by' Professor N. L Snchukln

ngine, designed by the Khar'kov Pl

Fyazan'-Urel Railroad (Figure 79);

The 2-3-1 LP, with a four-cylinder sin'g'le-éxpaﬁsiéhy én,

ordersd by the NEPS, designed by the Krasnyy Putllovets Plan

Suilt from 1926 to 1926 ('Figure 70).
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o 191t for State-owned railroads (Figure 61);

The 1-3-1 SV, designed by the Kolomna Plant; built in 191k,

for ihe Warsaw-Vienna Railroad (Figure 62);

The 1-3-1 5%, designed by the Kolomna Plant; these loco
motives form a basic type of Soviet passenger locomotive; production

Tne 1-k-2 IS, in production from 1932 to 1941, are ‘the os%

powerrful Soviei passenger locomotives (Figure 71).

"nz place between
©y fairly numerous 2-3-0 locomotives with two—cyliz’ider.‘_eﬁgines;v
Z, K, k¥ (Figures55 - 58) and others (1908 - 1912), which, having.

ulminated in the most successful among them the K® locomotive .-

progress any further because of the .impos

geperating capacity and wide fireboxes for burning-low grade’ coal

the course of almost twenty years these two-trer:lds'

iz locomotive building were in constant competition and both had”

thelr own adherents in the persons of most distinguished specia]_iét '
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Y. Gololobov, A. S. Raysvskiy, V. I. Lopushinsliy, A. Ye.

iakroa, &nd CUhEerse

iherents of the twe-cylinder, single-expansion engine wit

lzte¢ iruck were K, L. Shchukin, S. T. Mikhin, B. S."

palznced and act upon the roadbed less than ;‘ché*t{m-'—cyli}z_

But four-cylinder locomotives are of more. complex:

hich makss itheir maintensnce more liiffiéxi]::"—;a;hd ’
ich musi be regularly repaired because :u‘, hdefelops -
to be replaced after a run of ',1'00 ’-'-1'50 )
meiers slso increases considerably the ‘éq’st'p';f.‘”their

€ expsrience has proven that disadvantages of ‘the

locomotives are not compensated by their advantages,

compound locomotives of the first

them were found in wide use.

acclaimed, they delermined all snbseqpfentfstag»é_s in’t

T of tne passenger locomotive.

of the data obiained in tests of two-cylinder locomotives built

our coundry it can be deduced that two-cylinder locomotives have no
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oniy advaniazes in design but also thermoitechnical ‘advantages ‘o

the Tour-cylinder locomctives.

0 ihe use ol a lighter #wo-cylinder engine, preaented the

unity

at the optimum steam-admission value the four-cyllndnr,

engine had advantazes over the two—c_v'hnder only for sp

per hour.- (For the U% - §,2 }n_].ogram; and

.5 kilograms). At 80 kilometers per 'hbur:fbom:eng'ines
practically the same dearee ef economy (the Uu _,9

the S - 2.1 kilozrams) and at 100 kllOB‘_EuSI'S per'
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TABLE 18

COMPABRATLVE CHARAGTEISTICS OF UN AND S LOCUMOTIVES

Welght
in Working
Order in

Tong

Total On Drivers Pressure in

Atmospheres

Boller

Heating Superheating Orate Area

Evaporating Surface in

Surface sq meters

in 8q meters

153

Engine

Cylinder Stroke

Diameter in mm

in mm

2x410
2x580

2x550
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of Total Healing
Surface to Total
Weight in Work-

ing Order

2.53
3.2

ftablos

of Orate Area
to Total Weight

in Working Order

0.037

0.05

of Total Heablng
Surface Lo
Volume of Cy=-

linders

0,373
0.808
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and § - 9.1 kilograms). Thus, the

#as Tasier and more economis:i at higher Speeds. . |

“n connection with the above-mentioned fack, it is of interest

some observations made during test'runs of -the:UY locomotives”

f steam admission and-on oil fuel (Vestnik

Engineers] No 6, page 231), :. ..

Trip Number 837.

specd aporoximately 0 kilometers per hour. Start -at 6:55 o!clot

7:12 o'clock -- water at the lower mut; 7:20 ~- much Soot, speed:

ilozeiers per hour. Fressure drop from:1h to 12

Throttle closed for 5 minutes, neverthele

caase of dropiin

Trip Number 839. Throttle wide open, admission 50 percent,
approximately 50 kilometers per hour. - Start at ‘]'.':;50"9' clock

-- water all the time zit the nut; injection g:ont'iriﬁdus; bo
rressure -- 12.5 zbsolute atmospheres; 2:35 -- two injectors used;

stean a3 the lower test faucet; pressure 12 atmospheres. .2:37

boiler pressure -- 10 aimospheres. Run stopped. .’ -

B

Tne S locomotive operated in an zﬂ.togéther diifféx".ent‘

Ws ciie observations made during run Number 777 (Direct’dai
tests of the firsi series of the S 20 lécdﬁbtivé, 1916,

zes 82 - 85). Torottle fully opened, admission 30 percent: -
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kilometefs Vper houzi‘;:_ T
‘kilometers per ﬁour;_:
kilometers per hour;

kil ometers per hours
kilometers per hour;

kijiometiers per hour;

ting in defense of this locomoulve severﬂ ide
dssignars, M. V. Gololobov and A. S. Rayevskiy, the -acheren‘bs,of‘
this iype, stated that ithey did no.. want to bulld a. fast locomotlve

on the conirary, this locomotive was de51gned i‘o‘

1925, page 210).

+ speeds under 70 kilometers per hour the UT% ]{,L’/)COH!O'F]V.} e

the mosi economical of all passenger trains which ie.rev.,in service.,

a2t ths time and with oil fuel the saving in consumptlon of Iue on-
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T2 locomoiive is no good at all (Ibid, page ’409).’ A% moderatej and

1ow spesds ik our-cylinder engine with crankshaf‘!; does not.

w1l reali

dssigned. The UY locomotive was designed for ':ﬁ-1e1 oil and ﬂ’xe,
S locomoiives, with iis large gralte area, wasrd'esignve;(-i for al,
Zuv bescause coal, cheapsr and more available even 'noér, is
e of Tuel of our railroads, the U% could ﬁoi fin(/ivlde
as well., On the contrary, "S'locomo‘E:;Ll;e.s were: m'h

used by our railrozds.

cost of building compound 1oco'not1ves, ‘bhe power belng» g

aporoximaiely one and a half t:mes h:.gher.

of passenger locomotive but &lsc in ennsagl_nc the path of 1ts

devzlopment for many years to come, The 1-3-1 locomotives ’are still;

baing buili in our couniry, almost for forty yearse

this fact it can be plainly seen +what’ a tremendous

- 3 .L~3'

From
was the decision to switch from the 2-3—0 type 1,0 i
the fuiure of the 2-3-0 type absolutel;{ hopelesé.

the 1-3-1 type locomotive had not been built and if locomotive

specialisis had busied themselves exclusively with the task of
improving the 2-3-0 type, the passenger locomotive inventory would
In this

nzve bsen brought to premsiure moral [sicl obsolescence.”

conneciion, some opinions expressed by several specialists, adherents.
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of cozpound four cyliinder locomotives, are quite interestinges’

instance, on page 19 of the first volume of: a work de

of those 'b_'rpes, of ~1acomoﬁve;§'

me to be an error in iecﬁﬁoiogy-
rist tizmes this error was explained by the Dreda_lectlon of
L. Shchukin for these locomotives. He used a]_l oi‘ T.he authorlty
v minister to popularize S locomotlves. g
Further, in the same work on page 210, we read: “forour
roadbeds with weak upper 1ayers locomotives with b’a.liaAncéd ;'ng:ixiés‘
atiention. (This may lead to a not.lon ‘bhat only a

- engine with a crankshaft is a bmanced one.

¢ Consuliative Conference
moTi Service one of the acdherents of the &

stzaled: *io blame in g

four-cylinder engines

Progssss whaisosver in locomotive building." (Proceedings -of

23re nsultztive Conference of the Locomotive Ssrv‘ice ’:‘.._n’,192§,'!,p ge

159.)
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movives.

Characteristics of both locomotives are given'in Ta.blé '19

indicate 2 considerable superiority of the I.P locomot:_ve

n heating surface over the boiler of the S% 1ocomot1ve, but

-~

of the toial heating evaporating su:i‘at,e, ame the su~

iocomotive, 2.k percent.

[8ee following page for table] -

L¥ locomotives were designed especizlly for o_’L _Luel a.nd

whe S% - for coal fuel, Ii was not possible to de51gn a i’lrebox

of adequaie volums even for oil on the IP 1ocom0u1ve because oi‘ _he

trial run on 30 April 1915 from Petrorrrad to Ok'.uovka

¥ore will be said about the results of tl‘ns ru.n on

On fusl oil the boiler of the S© locomo;x‘,ive wasé-? bef—“
t more economical than the boiler of the IP Vtypé. The average
in iemperziure of gasses in the tube part of. the bo:l.ler, :

ithe consumpiion of the same quantity 01;;!1"1181 in both boilers, was :
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Type of Pressure in Water

Locomotives Atmospheres Surface
Heating
in 8q

Meters

271
197

roved for Release 2012/03/15 : CIA-RDP82-00039R00020013000

TABLE 19

CUMPARATIVE CHAKACTERLSTIGS OF LP AND SY LOCOMOTIVES

Boller

Superheating
Surface

in 8q meters

Grate
Area
in 8q

Meters

b.65
L.73

Firebex
Volume
in cuble

meters

7.6
8.0

Engine

Diameter
and Num-
ber of
Cylinders

in mm

Lh60.
:‘2x575 :

o

Running
(ear

Welght in Working
Order - in Tons
Stroke Diameter

Total  On Drivers

in mm of Drivers

in mm
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approximetely identical under tests.

(R. P. Grinenko, Result$ of

Tests of Locomotives of 1-3-1 S%
s 76 -~ 85 and 10L -

ticaily no difference

conld be concluded

that the front part of the hea‘nmg

surface of tubes, which in the TP locomot:l.ve were 200 ml];:_xneter
onger thaxn in the SB, was not utilized with adequate eff1c1 enc:-,', :
especiaily since the toial number of tubes 1n the Li-‘ is 1d'ge7‘—
than in i

he S® locomotive.

This example once again confirms the corréctness of the

deducticn made by the Academician S. P. Syromyatnikov on thé,basm

£ profound amalysis of the themmic process concerm.nc 'che use

i

<e2m expenditure by ths

engine of the IP locomotive exceeded: the

expendiiure by the SY locorotive engine by a;lmost 30 percen‘b.

Therelore, it must be concluded that tﬁexLP‘."Ld'éqmoti}r-é

i:%:wte of its several very good polnt.), such as stralgh

forth, still was deficient in econony.

tesis exclusively., A detailed cormnenta.ry on 'bhe”'r'esults'
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1935

will be given on one of the following pagés o

Hdence, in this example the advantage again r'es‘t‘ed‘ﬁiﬂ; th

wio-cylinder engine.

erpt to operate on our roads locomotives with a

avi

der engine znd a two axle front trucke - ..

The development of Iocomotives with a -twoFcylinder engine

o &

highly improved 1-h-2 IS locomotive "(Figi‘l,fgt'll);'

In order to form a judgement of the power ‘oi: thls 1oé®o{ive,
Taple 20 gives its characteristics compared with the S-and s* k3

locomotives,

A parallel comparison of the M and the IS .locomotives:camnol:’
bz made bacause of their wide differences.

iocomotive considerably excels the 2-h-0 type, because installat
of 2 la-ger firebox is possible in the first type. .
{See following page for table]
Howsver, on the basis of the above-stated comparisons.one
should not come to a gemeral conclusion that three-and four-cylinde

AT BRI
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TABLE 20
CUMPAVATLIVE CHAMAGCTERISTICS OF S, 8" AND IS LOCOMOTLVES

Boiler Lngine Running Weight in

Qear
Type of Pressure in Water Superheating  Grate Diameter Stroke Drivers Horking
. 0 _ !
Locomotives  Atmospheres Surface Surface in Area and Num~  in mm Diamster rder - n fons

Heating sq meters in 8q ber of in mm Total On Drivers
in 8q Meters Cylinders .

Maters in mm

201 . B2 .38 o 2x850 700 1830
97 - o0 beT3 . 2x575 700 1850
' ' ‘ “"2_x6'7o7 o0 aese
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and four-cylinder locomotives might have bean due to accldental

meotives in service on & {ine hardly co!npr:u:e O.S percnnt. of t

represent & very insignificant value.

ol bridges,

Tests wnich were conducted on the Ozctyabr sk:Ly ra:.lroa

LP and 5 locomotives operating at maximum speeds for t‘e purposes
o7 cetermining the effect on the upper structure Of three- tested:
bridges indicaied that in value of dynamic coefi‘lt:lents oftstresse
ths LP locomotive did not have any advantages over 'the S 1ocomot1

{Encineer I. M. Rabinovich, On the dynamic effect. of some 'hype

resuiis of specizl dynamic iests, condnm:ed by uhe B'ureau m 192h.

Procesdings of
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Sursau of Enginsering Tests, 19257)

rezr supporting inee’i—na:n_ of the locomotlv
spring suspension Sysbtem.  In &his respect the

vorable than the S locomotives. .Thé au‘hhofbﬁsemied’

with
are T
the fast

plants, which were designed for speeds of 160 180 k:Llometers

in operation.

Trzck maintenance cost depends to a grea‘b extent upon the
£
nscessary to sirengthen the track. F\xrtheimoré the viéar of.rail
is greatly affected by the condition of tires and,

wearing of car wheels.

Tt remains to make a

of the track. In an explanatory note concerning.the sel
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(The Viadikavkaz Pacific. Some i _n_fonnatlon ‘on the new..

locomoiives on curves. Hos-ever, as’, rb was _Jnmedlately

zsceriaiped, the defects were due not to the tyne of th ,truck

tering mechanism used on the first S locomotives. After *hhese :

a2lmost perfectly. Nevertheless, sevnrel spec:.allsts uneq

contirued to consider the arti culated truck -aS an J.mern.or varleu

Tre use of the iwe-axie truck ¢

c¢nly for ihe speeds above 130

rom the standpoint of 1

é &lsc by the authors of the explanauory note of the

fic type, since they foundvit _opportune.

is only slightly inferior io the two-axle tmck., (A’. 0.-’Chet_:hott,

¥ore About the Vladikavkaz Pacific, page 16.)
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17. 2-2-0 P and DX TOCOMOTIVES

Iz the second half of the nineteenth century pass riger»

were serviced mostly with 1-2-0 10x_om3tives whlch :m power

ceaseC 10 keep up with the yearly increase in pas§enger. trai‘fi’

the need for more powerful locomotives became apparent,

2 more powerful (for the period) passenger 1ocomot e
w@as designed for the Southwestern railroads. . Thls ’_Has;a,,2'2‘—0‘
locomotive with a tandem four-cylinder compbu.ﬁd, engln aﬁd with
2 iwo-axle ‘ront truck. After all-a:c"ound tést“s'dfvtl.ﬁé-i‘irst:‘
locometive of this type and satisfactory results :m pra‘.tlca
operation, it was approved and more locomotlves oi‘ thls 7, ype er
built in the main railroad shops of the Southﬁes_j‘.egfn : a.llroabds in
Odessa. By 189k six such locamotives with some j]ﬁnpl"o_‘té?xﬁgj
built (Figure 35). Ta these locomot.ivés, fozr"tl"!e’first tlme 1n

Russia, the firebox had a flat crown sheet, - The dlambéter oi‘ :
&-iving wheels was 2,000 rm‘.llimet.ers. At the tlme, tms #as the
fastest Russian locomotive. Before 1ts anpearance, only the:ol
locemotives of the S%. Pet tersburg-Warsaw Raﬂroad W:Lth one dnv:mg,

pair had ths diameter of 2 5100 millimeters, In the couplmg heads
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-

fold

In 1895 the Moscow-Vindava-Rybinsk Railroad gave an or

for locomotives of this type to the Kolomna Plant. T‘niri'.y'"oi‘ ‘thém,;

mproved and aliered, were buili beitween 189? and 1900-

the Kolomna Plant for the Warsaw—V:Lenna Rallroad whlc

2 1,k35-millimeter gauge.

These locomobives were bmiii between 1897 and 1902 a.nd %
scams kmown as PP series (Tigure 37). Dur_ng th:n_s nerlod a_l
Tassenger anc fast trains on the anove—mentloned rcads Were service

the PP locomoiives. Ai'ter 1903, ,"h n: more poweri'ul

locomotives of the NV series with threejrcri‘v:mg wheel’—

r.be;%zere in service between St. Pezersburg and Ora:uye_nbal_zm unti

31908,

Because of the complexity of the tandem compound engme and-
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of the diffieulties experienced in maintenance and overhs

thiz ne, atiempts were made to build- 2—2—(5, 'locqgmtlvres’:ﬁ?uuh
wwo-cylinder compound engires. In 1891 the Kolomna ‘Plant buil
1% such locomotives for the St. Petersburg-Warsaw. Ra‘ilreed

eceives the desiznation of DX series (Figure 38),

radial-penculum Steam zdmission mechanism was.used in ‘these

locomotives in puliing power, but ithey consumed more" fusl.

fore, no more of them were built, D MR

Tne second 2-2

~0 locomotive with a two-cylinder compound

Viadikavkaz Railrozd for secondary hnes. They turned

for table}-
18. 1-3-0 N AND Ya LOCOMOTIVES

Further development of passenger locomotlves Hrbh two coupl

wheel-pairs conld not give any noticesble mcrease in the:Lr dr,

Dower,

some railroads, and especially on the Nikélé}evéldy RaiT

weight of trains by the nineties of the 1ast century

sc much that two locomotives with two drlv:.ng wheel—-palrs :

had 1o be atvached to a train, For tlese reasons the M:m:_stry of
Communicaions commissioned Profes §_sor N. L Shchulcm to “des:Lgn‘

: 4
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TABLE 21
CHAKACTERISTICS OF 2-2-0 P AND D LOCOMOTIVES

Serles Cylinder Dlameter Stroke Driver Pressure ln Evaporating Grate Welght
in mm in mm Diameter Atmospheres Heating Area In Tons
in mn Surface in in s8q
High Pressure Low Pressure On Drivers In Working

8q Melers Melurs
Order

2x338 2x500 ] 1.87 N
-2x360 2x550 . ‘ : . 22

2x365 : 2x5L7
Leo .. 670
o e 660
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e E ; 32 2% B e r

new iype of passenger locomotive with three pairs of drivers and

with tractive force oX 12.% tons per pair.’ A'lo’comof (=] oi‘ the’
1-3-0 type with 2 two-cylirder compound engine with radial-

pendulum steam admission mechanism and with a front radial vheel

air was approved,
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proved to be somewha

th tractive force per pair,

permission for the service of these. rlo_édmét:;"w_e_'
tne Nikolayevskdy Railroad which wasoutstandmg ml’b
ion of the right Aof‘ way,:’j;hé" H:mstry of
insisted on the limitation of the spee
ed of freight 'locomo;ii_?e/s; and

isiry rermit raising the speed to 70w

¢ can be seen that the loéomb‘b;i.vé‘ in’

conservative stendards of ts

ts path to further prﬁg‘réss,

scezsion for fighting for a 15-ton tractive force in the:Nd loc

ose agzin in 1907, when 16-ton tractive for
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< Hikolayevsk
evekiy raiiroad in 1890, served on many tre

-~
3-3
=z

® :
1 LP locomotives Hl‘th tra(:x,lve £ force

the purposes of

tive (1180 w_'ulzneters). Thelr =ernce =

“uration under identical conditio with the, Nd "].oc':o

road still re'nembe*s the snlena_d .

Hadial-pendylun mechan1¢'ns on some
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raz'ma Railroade

i 1ocomotiive was T'eues;.g;xod by the Koloxma

The high pressure sliding velve was replaced kll‘l‘h

ocver 5-10 percent, which :"equgr__gd_lesst

-raciion force, N series locomotives were:buily -

eters in diameter. - They were

the private railroads oniy the -

orders for these '!oco:nouws. '

~ Profzssor A.O. Chechott placed an o*-aer ul‘hh 'Lhe

oconctives of the ¥ serles W.th a

.Lhe poor ooera.— .

s=d conversion of- locomo‘rnves ro the

ocomotive were bu:th wrbh uhe fluo

C

Declassified in Part - Sanitized Copy Approved for Release 2012/03/15 : CIA-RDP82-00039R000200130002-4



eclassified in Part - Sanitized Copy Approved for Release 2012/03/15 : CIA-RDP82-00039R000200130002-4
T T E R 0T IS )

D

st simultaneously, the Sormovo " .-

oad three H§ locombiives =

 make driving . ¢
of the ba{s‘iéﬂNV

series had’ advanc

on the suggestion of Nil.
=s were made more powerfule - -

n2d over tc iwo planis: the = ¢

e Eolomna., The two plants used alic'ge%hérv‘rdlf
design.. W.'V, Sere~ "
ine and' saturated

mocund engine

area and dizmeter of the '1°V~-}Tessufé; o
tmospheres. - Themproved : i
vided into ,‘Gﬁongzt.‘é#ps X
— 1,500 millizeters and 1,700 ml_ .
2 2s the 1U and e series (fzure h2)s
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Eolomna Plant., 1h new improved N locomotives wer
P L - :

the ¥ with single-expansion engine and a-

.shkp _

ne K5 with direct-flow engine of singie

ton-valve sieznm

Gistripation and with mperheé'ter;
engine tut without a superheater;
compound engine without a superheater -

. . - . N
s were two locomotives of each kind, except the N,

ature contrituted greatly to the popularity of the
the Hevskiy Plant. We note hé:r:‘e that the v
of the ¥ locomotive of the Kolomna Plant -
¢riving mechanism, and steam distrimti_on)'ﬁeré designed
manner thzi they could be used in future niédernization of the
Zocorotives throuzgh revorking their en@’,ﬁes to sii_zgle

s:perheating. Such modernization was carried out’ con=

n 1929-1930, when a considerable mmber of the-N'

locomotives were remodeled.

Moscow~Vindava-Rybinsk Railroad ordered.from

iocomotives of the K' type but with super-
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on the basis of which it became possible to e‘iralﬁate'them;
direct-flow engine the exhaust of stea.m,ls effected very
and, becazuse of it, the cylinders do not have time to cool:
- rcent. which.. in the NSP
The compression rate was up to 90 percent, thch,-, in the
with superhezting, resulted in decreased englne econa

¥ %57 locomotives with suDe"heatwng \.he same eng:Lne prov

For this reason the NSh and KShp were not ‘widel;

the firsi ones, with just average resulis in te6is:and in

These locomotives were less economical tha.n tneNd "or -' Nv ioc
motives. In the following years these locomotlves were" alsb'-‘ rdered
for the Iibava-Romensk Railroad, the Polessye Bal_lroacx, a.nd tﬁé Trans
aucasian Railroad (figure h7). In 1898-1500 the’Mos‘coﬁ;\'ﬁnda
Eytinsk Railroad also ordered zbroad 6 1ocomot:wes of the sam I&nd

R

They were identified as the K™ series (figure hB)
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stean distribution mechanism, which had 2 by-pass radius tothe

cylinder, often broke down. Die to this defect it _wa$ iﬁéplaégd Wi

the return-crank iype of mechanism as in the n ].bc.oiﬁo'ij

USRe
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Cylt o
Afeunetor

Series in mm

TARLE 22

Slroke Nnrivory Presswo in

in mm diametor atmogphero

in nm

TTh
regmIre
1,80
500
500
500

500

500

Tov

120
730
730
730
750
750

pressuro

CHANAGTRRTOTTOG 01 Le3=0 1 AND Yo IOGOHOTIVES

Hoatlng (irabe area

suplnee In o
aupf in o

in sqemobers molors

lvapo=- super-
rating  heating

Approved for Release 2012/03/15 : CIA-RDP82-00039R000200130002-4

Vierkpht in
- tona

On drdw  In work-

vors ing order

Ll

Declassified in Part - Sanitized Copy Approved for Release 2012/03/15 : CIA-RDP82-00039R000200130002-4



eclassified

7w of operzuion. Also, nc special advantages from the use of
wwo-axie truck were observed. For this reason the Ad and AV loco-

ince they could noi compete with the N locomotives, were.

> widely used as the latier,

Tne second type of the 2-3-0 loccmotives with the compoﬁnd
those of ihe Zn series ouilt for the ¥oscow-Kazan' ‘
the Kolomna plant in 1901 (figure 51). These locomo-
uperior to the AV locomotives in their speed and their.
xcepiionally smooth movement at high spzeds. The firs;b dﬂﬁng '
pair had no flanges, and the truck had a centering device. In '
order to reduce weaving movemenis and sedure proper stéering on
vhe locomotive was grasped in the rear by long tender guides;
of the same kind =S those used on many other locomotives of the blos:-:"
cow-Kazan' Railroad, including the 0-L-0 (V) locomotives. Zh iocq-'-'__}"

0TIves were also found on some State-owmed Northwestern (Balticvlé.ne) :

and Southwestern Hailroads, They were tuilt by the Kolomna, Nevskiy,

and Kaar'kov plants,

The first to introduce the use of superheating in Rué'siaf‘f 7
was le. Ye. Nol'ieyn, who in 1902 introduced on the Méscow-Kazap‘_\ : )

railroad the first locomotive operating with superheated steam, . -

s wes 2 2-3-0 Zh locomotive, which, after it hadtséen:" g
wipped with superheating and a single-cxpansion engine, was iden-
i 2s the Z ‘8series (figure 52). The superheater oi‘ the first
"as of the chamber type and was located in th;e 'smokegoz;
flus with 2 diameter of 285 millimeters. Two yea;rs_ later .-

Yoscow-Kazan' Railroad received eight more locomotives of the
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, which differed from the first one in some parts..':'ﬁle cha.m—
superheavers, which proved to be unsatisfactory because oj.‘ ch_ron;
ic lezkage in ihe flue and poor superheating, were replaced with the
ine-Type superhsaiters with four-flue Two-cycle elements. Asr.this
perience showed, superheated sieam, dDecause of its fluid--
considerably throngh valves, pistons, and packing. Thus,
velopment in the design of ihe locomotiwe engine uoéerét-i‘né,v
sueam amounied to a struggle against this 1eakakge.“
Z locomotives were produced by the Kolomna Plaﬁt for ‘bh'e_r
Moscow-Kazan' Hailroad wntil 190L. o
905 the Kolomna Plant built for the Southeastern Ball-
road 1% Jocomoiives of ihe same type, but with larger cylindta:rs'haf <
ing & €ameter of 575 millimeters (figure 53). T_he;se were the KSh-
s locomotives. On eight of these locomotives axle b;eakagg«
Pecauss of ihe seriousness of this conditién'a
commission 1o ascertain the reasons for breakage was sé;l;
the chairmanship of B. B, Sushinskiy and with the parfi’—r

o~ N

of X. 4, Svazharov, who later became a professor at the

ieningrad Technological Institute and the Military Transport Aca- .

Tne commissicn came to the conclusion that axle breakagé was -
caussc oy nydraulic shock of congensation water against the cylinders
becauss of tneir increase in diamster, and by the inadequate di- |

mensions of the axles caused by unsavisfactory specifications for

neir and accepiance,

o the 2-3-0 locomotives discussed above some’
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4merican construciion were in service ap the’
time on the Moscow-Korsk and Nizhniy Novgorod-Kursi i'ail—- ’

niified as the V series and had d:unenmons

close io tnose of the 1-h-0 Kh locomotives. They had four—cy'-

nss

125 wilh outside cylinders mounied one above the other, s

ne high-pressurecylinder 2bove and the low—pressure cyl-i_nder  : '

the Kh locomotives had the oppos:_te ar-

low. hs we have seen,

ranzement of CW.L.HCIE":.

From ths standpoint of convenience of the steam-admission

SYsiem, ihe arrangsment of cylinders was better on the 2-3-0 idco- '.
ement was used regularly on Da'aenver loco=

ocomotives, however, because of the sma.__ler

angemeni could not be made since it’ could

0ot be combinsd with the legal clearances,

2-3<0 ¥V locomotives had many defects in construction,

of seybolis, breaks in iron eccentric, yokes, cracks :Ln
& bearing of the truck, crude mannfacture of partis, and so .
forin sharply differentiaved them from locomotives buily in our

i speeds as low as 40 ¥ilometers per hour, ,uﬁder the

driving wheels would completely

v thsse locomotives were designed for speeds of

TS Per hour (Reporis of the Twenty-Fifth Adnsory Con—

ne .oconouvn-bamce, pages 275-

279") A dlst-lngu_lshed

-

w:;:‘?gician and an anthority on locomotiye dynamics

» not without a reason,

called American lo'comotive’

g iilizerate,

: : 2-4
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sristice of A, Zn, and Z locomotives are given in -

table 23 on following page]

2-3=0 F. B. E LOCOMOTIVES

The wezknesses of the AQ and AV locomotives, which were Ani-

the Vladikavkez Railroad, forced this{i‘oad:“ho L

for z new improved type of passenger locomo-

two-cylinder compound engine.

designing was done by the Bryansk Plant under the dn_rec—-
tion of Zongineer b. I. Lopusshinskiy., The locomotives built b} tﬁe’:
olani dzlonged to the 2-3-0 type; they were identified as 'ﬁhe'G selr-'-_! ’
These locomotives were designed and bullt together
They had the same beilers, cyl:\_n-
the Sh locomotives, the G loco-
ikavksz and the Chinese Eastern
proved to be heavier than the design cailedi |
for, and their traction force was up te 17 tons. Cer{ain dc‘efec;t'_s:f‘iii"
consiruction and the 2bove-mentioned excessive weigh§ ]iﬁﬁ.terd'"i}he
of inese locomotives as well as of the Sh locomotives to. : ]
wo-zbove-named reads, Later the.G locomotives of the Vlad;i_)kav-"_"'
zailrozd wers remodeled by the Rostov main railrvoad shops for the
single expansion engine, and superheaters were installed in them '7
(GP series). Oa the Chinese Eastern railroad the same 1ocomot1ves -
also converied io superheat, bui the compound engin‘eé»‘;wgré :

d (6ch series),

1 1906, when ordering more powsrful passenger locomotives

Sryansk Plant, the Moscow-Kigev-Yoronezh Rallroad selected

he zlready-=xisien: design of the locomotive, but on the suggest‘lon
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B e} e

iniroducsd rovemsnis and a change-over to’

zingie-=xpansion engine superhezting,

The Siameter of driving wheels was increased to 1830 mJJJ_:L-
+hree trial locomoiives were built-in 1908. Af‘ber
en vesied anc the design had been worked over o_‘xﬂzpévaAgai;ﬁ’ 4
S. O. Rozenblum and H. F. Denisov' the J:.ocomo-‘f )
its finzl form, and it was identified as-ﬁie, B
Tpe me=in driving pzir was the front gné > as .
comoiive. The diameiler of the sliding valves was'230
tne smellest used or}f"’uusdan locomotiﬁ;es. 'I"ng B 16(:94

£

economy and speed, They found considerable -

are in service on secondary railrocads even at present.

in 1909 B locomotives were also delivered to the Warsaw hne

1

rihwestern railroads, which, seen after the introdﬁ;:t_ibﬁ_j_ of ;.;
the 5 locomotives, tvurned the B locomotives over to the Nikolayeirsid.y
Za3lroad, Wnen pulling fast these express irains showed an ini;ei"—l
izrity which was discoversd in the experience _of lo.c'o'-.
enginsers {(drivers). At a2 speed close to 70-75 ld;ome‘ber's;“.
the throttle had to be closed and the screw had ta bé =
ighuened towards the cemser, after which the throttle would be opened .-
valve seiting and ihe screw would gradualily lower ifb_—‘
warking cut-off positiocn (0.2-0.3). Only after this did-
the locomotive pick up speed, and then it easily developed 'spé;eas':Af o

90 or 100 kKilomsiers per hour or even more, Unless the above pro-.

ias followed the locomotives would not develop more than 70- . i

©o 75 dilometers per hour, Evidently, in the stean passa'gé;,chanhel :

Declassified in Part - Sanitized Copy Approved for Release 2012/03/15 : CIA-RDP82-00039R000200130002-4



Declassified in Part - Sanitized Copy Approved for Release 2012/03/15 : CIA-RDP82-00039R000200130002-4

certain eddies and dead spaces were created which hindered the .

formziion of a2 pulsziing flow of steam,

e 5 locomoiives, having a2 deep and long firebox, 6pg?;§ted
satisfactorily on oil fuel. With coal as the fuei» they
nfferacd from frequent clogging of the tubes and the superﬁeafing o
elements which was facilitated by the small inside diameter of_ o

the tubes, 11% pillimeters, : P

In tne 3 locomotive we see the culmination of the gradual - ~
developmeni of the AV locomotive first into the G, and then into -
= loccmotive, in the same way that the 1-h-0 Ts locomotive was . .-

cosveried first inic the more powerful Sh locomotive, and subse~

suenily into ihe Shch locomotive.

Furiher imrrevement and develormert of the 2-3-0 Zh and 2. -

ctives led To the new more powerful K locomotive, The design - =

tzis locomoiive was worked cut by the Kolomna Plant in colla-' -
boralion with Lbe Mcscow-Xazan' Railrcad on the order of the latter [
Tne first X locomoiives proved to be heavier than

ed for, and therefore they were used only on the

crodueciion of which began that year, found service on many raii-

roads {figure 56). With a power rating close to that of the B loco= .

ctive, ihe K locomotive competed with the B for first place for

or tbree years. Railroads were given the right to choose beZ -~
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Twzen Lhese iwo types which were almost equal in quality,

“he design of tihis lccomotive was very original nisome

In order to increase the grate area the firebox wWas widened

the frame. This made it necessary to ‘raise
boiler to the level of 3100 millimeters above the .
2 high boiler position had never been used before on" any
our locemotives. Unitil the appearznce of the K type, lo\.omotlves

havizg such & high center of gravity of the boiler were considex red
e be top-hesvy and unstable. However, as experiehce has_showm, -
amplitude of oscillation of locomotives n"hh a hlgh—set
er than for those with a low-set bo_ler the frequency
ns is considerably lower. The explanation for ,
found in the fact that all shocks from the reils in the
bigher leocomotives are zbsorbed faster by the spring sgspenﬁon tﬁa.n
in ihe low-set ones, and ss a result tnere is less tranam:‘i‘séiollz 1'}0" ‘
ine freme. Tne pigh-set locomotives rock evenly and SIOWiy:wﬁén"'
in moiion, but inm compensaiion for inis #% they do not exéézience )

ine frequent and sharp oscillations characteristic of locomo~

Wves Wiih low-set beilers. The side pressure on the raiis, esbéei- o7
ally on the curves, is also less pronounced with the high cen*bebr of
ETaviiy ihan with the low. Afier ithe successful experience wlth the

E locomotive z high bosition of boiler could no longer canse any
dotbus,

The engine was supported by the truck through a spherj.cal
e iruck cenmier plate, the top side. of which
. duch consiruciion rroved to be insuffi clently stable,

s lubrication was unsatisfactory. The lack of flanges on the
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firsi driving wheel pair and a sm2ll inivial centering acuon of the N
Truck gave the locomotive a tendency to weave while in motlon, emd
izis tendency could not be overcome with the use of tender gu:«.des

the Zb and Z lotomotives of the Moscow-Kzzan's railroad,

modifications, of which the most importax;tvvevs-
central plate wiich wos upburned, so that the
ihe botiom “he pressure from the cen-
ter pin mounted the part of the frame between the cylind_ei's..‘ This

crezied conditicns for betier lubrication. The locat:.on of the

scring of the first pair of driving wheels was also changed- rt. was

zken from ihe upper position and placed under the Journal’ bcx_, whe're

it occupied z position identic:l with that of the other springs, J‘I'.he

¢ of the froni side of the cab was removed and. t'hek i‘ron‘b _

side of ihs czb was mede fiat as usuzl; the running board atAthe 7

front was raised io an equal height all around ‘the boiler for convep;"
¢ in servicing the smokebox. The mounting of the Vf:V'u‘ebbx aoove
frame, whichn was not solid enough in the first loconiotives',‘

rzbly reinforced,

otives of the 1509 type were also built by the- Putllov-'{ -

Iwc of them, delivered to the Nikolayevskiy Faiquad,'
Witk a steam-disiribuiion system of the Savellyev type

However, this system broke down frequently., In oi"dé:_é

iain the rezsons for these break-ndowns, tables or ,plans ‘of"

t the acceleration of one oi‘ the joints vas
nis was an obstacle to wide acceptance of the

Szvellyev system,
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Kclogna Flant built z more power'f‘nl bo1_ler i‘o:;; :
tris locomotive and increased the diameter of the dnv‘t_ng wheels
1900 mitlimeters. The locomotive built in 1912 was 'i.denj;i.fie{f
ies (figure 58). This was the most poweri‘ulya»xrn‘i:t’h'; s

i2n locamotive of the 2-3-0 type, but it was mot ac-.

ected into service by any other rcad than the Hoscov;'f-Kazan‘ ‘Rail-

wilt. The rezsons for this were, ‘i‘:‘a.r'S‘l:,"1

e parbs of the drinng .

order to comply with the order of tbe H_'Lni 5=

nelicel springs. The 1ocomot“ve .aas suspenued

al bearing of the truck was aga:.n rede51 gned

ition zs in the X loccmot:wes oi ‘t.]_:e
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suspension, which could: not "be’ ‘

. ¢id not justifg-itself,-for‘it required -
+5 obtain the same traction i'romfalL
The swvstem of individusl springs wthmrb

used sincs on 2any Russian locomo ulve. :

of the Gy By and E locomotives are given .

. on following page}

2.3-0 U LOCOMOTIVES

£ic on the Ryazan-Urad Railroad Has semced
_G & locomotives. The out.look for the" m-crease( P
- trains forced the roadkatfi',lile begnmmg
ury to siard working on the design ;)1. a. neﬁ, more
At that Lime techmiczl research ior'
distvinguisted. authority on ro]_l:.ng stoc::,
who 2t the same time was the head of' the 1ocomo- J
- zhe railrozd. A. Te. Delakroa, nhc Qhared the
ihe zdvantages of four-cylinder co;nppund 1ocome.‘c,1 =
cher types, imitiated the intfbdﬁetion'oﬁ_;;"
ipcomctives in Hussia, first on the Ryazan-Ural 'Railroe‘d,:;inrd-‘-_
ctper roads as well. However, in the art;:.cle on the hlswry
£ the U and U® locomotl ves(“l912—-191h Tests_ on :
Zzilroad.t) not only was nothing sald about the.
Dclnkl‘ﬁa in the creation of these 1ocomot1ves,
his neme was not even meptioned, While mrklng, at a.n advanced
'Dc;erml Locomotives at the Lemngrad Insth’ltut

cf Engineers of xaiiroad Transport, Dector of Tecbmc& Sclences
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TARLE Py GV RACT R DTN OF Pedely 1y g DY LN g

norles tylinder Strokoe binme tor I recsura Heabing auznen rate Viedphl In tons
diametor dn m dn mn of driving In atmos- I oo, meters area iIn
i T Tow whoels inmm  heros TYApom  GUpOT<  ogeme Lers on I vere T verking
I'roo- Freg- rating  heatding ordor

suro qure

510 765
560
510
550
575
578
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 {he design for the U '*ocomotlve

izilroad was done by the Put:_'l.o"shy

in pari, by the Bryansk plant. “Ta July

“inistry of Ccm:x:umcat-x ons ap-

the U locomotive submitted by the Putilqvé _

M. V. Gololobov. This design was re-
&rc by K. L. Shchukin, who at that time ex~ -
e have the outside l:igh—pressure,cylinders mounted
truck so as to decrease the length of t.he valve
normal. HLowever, even though this suggestlon men.ted at-
coul

€cule not be adopted, since that would have nece_ssitated

vhole design.

The first U loco- .

of 1910 showed that the 1ocomo tive oper— .

rily with cut-cffs of about 30 percent in the

With a greater degree of steam admission

in the front truck 'Qf lthis'
uproris were used as centering devices._-:The(éx_—‘:_
% of the front truck served much to pcpula‘r::.ze sec- “
YOI supperis not oxly in our couniry, but also abroad. Thex were
Ye. Delacroz, and they were already in ﬁse on thé.
the NV locomotive. U lozometives were also 'in sef;—i '
vice oo other roats

> including the Nikolayevskiy and the Tashkenta

: 200130002-4
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In 1511 on orders from the Hyazan-Ural Ha}iliéa& he: Putilovs

peeds of 50 to 60 kilometers per hour. For 's,uch’ spéeqs

&

he UT locowmoiives gained no furthexr accep‘tan(_:éﬁ*

The Putilovskiy and t‘n%&nar‘kov Plants worked out along '

s of the U¥ locomotive more pow.rful 2-3-0 guu pééséng“ex‘

lscomotives for the Moscow-Vindava-Rybinsk ﬁazlroad and forr oth»

22. 1-3-1 S LOCGHOTIVE

The Commission of Bolling Stock and Locoznot.ivés .ftndér?_the

on 12 March 1911 had a: mee'b:mg ...n i,
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feries B linder diapeter Stroke Driving Jrogowro  Heatdng surface in Grate  Uaicht in tons

in omm In mm wWheel in ntmog=  ane w tera area

B diameter phereg
. gh Low ) fvapos Supers tn drvers  In working
in [}/
I'rog- Preg- rating heating order

sure sure

2x370 2x560 1730 n
2110 2x580 ' 1730 1l
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socomotive. The Comission, 9

on of the Commission to t.h

of tnis locomotive, and 2lso
iocsmotive was built and the

were designed and.

5

wno na
of locomotive.

s rsceived after its Very first run. Subsequent experjence

widest recognition, and they were prodligied by . four

Por instance, the spr':u"? suspens:_on,

The stecam chests c.re most ieffl(:::_exrl;" the

vol me of ihe stnam chest -to t’Bﬂ usaful volume 52

scause of the well designed steam—d:.st*ibﬁ%ion‘, the:

o steam poTts in sveanm chest oush_ng, a.ud ‘bhe successfﬁl‘!.
exhaust system, the S locomotives were: remarkaole in thi

pally smooth motion zt hlch speeds 5 ’Qei_ﬁg inig;-ior-

pa
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zotives of more modern design; including the IS, ID;‘2-—3-’-2 L, and

cinhers, ounly rhombic ports are used. )

P
(2

production of axles more diffict

ing sway with the petiicoat m.ne, wh.ch is not use

throttie with a mecnanlsm, a, i‘u-e

and so forth. In v'espect to

numerous paris, tested by long expenence were belng

designers solutlons of ml_ch more
Nevertheless, so much thlnlcmg Hent 1nto the
subsequent mass production, 1t did not have to be

a.preciable extent. The sxnp._lcrtv o’f‘ ‘hhe parts
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2 short building pericd possible,

v.e consider thag it is

WiEsezchi svemsnis of Russian technical uhousht of. tne recent past,

oecause they are either altogether forgqt‘ben,
concerning them which are not in keeping with reality. For “instance;
& wall known fact is

ertain defects of ih

e 5 wexs revealed in operation
nov, SU "Locomotives® 1935, .page 9-10. An absolutely wrong’ treste

#as decided to eguip the SY locomotive with a:ra
iruck and noi with a Tigid Supporting wheel pair,

locomotive

Eoivwever,

by

arices for the rolling stock.

Under sach con:htlons s in orde

eserve ihe same bol

=y

3Ty o locate it at a he eight of 2900 m'l_TLmeters above th
#ils, tnat is, 150 millimeters lower th
rder {0 mzke room for the firsbox ang cinder box1,it Was-:necess

: 200130002-4
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meant that the wheel base of the ‘S’Vll,o;:ompt.'j_vg'jias‘SDd
the wheel base of the’S lecomptivg. ~This
to ubilize ‘the rear ',tvrirz‘c to
tive to negotiate the curves ofA the ‘sma'llesﬁ"-;;pssi"blg
radéius, 3uch is the true story of the appeara.nceiqf ‘Ehe rear ifxiqk,>

¢ the S%ocomotive,

The placing of ihe supporting pair of aheel to the"'rear; B

the pzir that was not equalized mt.h the rest of spnna

it, as was wrongly ciaimed‘ in

the press.

Trne truck dssigned by the Kolomna Flant, used 1n  the 5V and
subsecuently in the S5t locomotive under ac‘bual ppe;ating ‘cond.%‘bionsr
more complicated and inferior to the truck of f.ihefS
On the basis of experience of mé.n} years, thls ca.nn W
fuil assurance. The truck of the Su 1oé:omofivg;;—' avn'dtlv
consauentiy of the SV locumotive, requii‘es more acéﬁfate an:cl'pre;
ise assembly, because it developed cutting a[nd-'c‘g&&s’wéar‘ _g_:f :

flangss mors cften than the truck of the S 1oco:notive. The Shor,‘ri—.
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zirs are not dependent upon ‘bhe

replaced in the SV lccomotiveﬁ

Wn=: the SY locomotive was in the p“oces= oi‘ des:.gnmg, the
s locomozive was taken as a model, not because it was better than
S Locomotive, buit because it lent itself better to rede51gn:mg

been eguipped witk the rear truck, wh_ch was absolu‘bely nec-" -

for the SY and which only needed lengthening.

35U locomotive, with smaller cylinders works better.
rmore, in ths S locomotive the maximum degree.of admission is
e in the SY and SU it is only 70 percent. Because

nis the S locomotive starts better. The absolute.valunes of
5 pzcause of higher superbeating. But the minimum consumpulo

S iocomotive it was obtained at 120 kilome:ters per hour.

more for an express type o:f.' tra:.n than i'or an or—-:

train., Development of nux:uuum power at the -hlghest
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the S locomotive. In order to give the comparative'eiraluétion of

ublished in 1925, {Test S,

ebout 120 kilometers per hour the S locomotive glves the consum

ticu of normal steam per unit of cra_,k power of about 9 l m.lograms

#ilograms per noure In other words, of all the locomot:.ves

ested ai very high speeds the most acxvantageous in. the consmuntlo

of steam is the S locomotive." TIn the techm.cal evaluat:_on of the
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c. xS

cut-cff® (ibid, pesgs L20).

bs added <
ing

of the i was 1900 miilimeters > and of the 5 locomotlv :1830)

a less satisfactory Notldn sune*-heazer. Hence 1t'follows “tha:

*rom table 33 it can be seen that the s locomotlve de-
greater power at 120 kilopmeters per hourvana"c.he Ku
&% B0 xlometars per hour, so that the; flrst .1ocomotiif

2% an express {ype, and the second as ‘a pa ‘e er. typ

(ih &s been already mentioned in the compamson of the S and 'I:he

S® Jocomotivaes e

sight-hour run betwsen S.,. Pe m:rsburg and }foscow on the Nﬁ

sidy hailroad.

consiructicn

Ovarhazgin

&xie during one cf the runs. In 191_, 5 @5 'an expenment

K2 locomotives were sent to the Warsaw line of the_Norbhwestem ;
Railroads, wnich at the time was noted for its fastest expreSS ang
suburban trains with the average commercial speeds on. :Lndlv:v.dual
siretches up 0 85 kKilomsters per hour. Tha.s line was i)elng ser:
vicec DY 5 locomotives. The treinsr were amon’g"'thei i‘éstést ‘in-Eo<

K2 locomotives, in spite of the fact that they:were

: 02
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et S locomotives. They were obtalned on the mltla

 Frofessor I. A. Stazharov, who at the t1_me was T,he head

with S lccomotivas in 1
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ally such speeds ‘oecame nosalble rrrhh the

echnic

zade i possible &
possible 3o _ncv'ease Dassenger u‘r'm

Shzhuking which he a

undsr more T

22 neyd

Vies LTV

3 M - :
. ‘alailmvskly, uhe de51gner ‘m the s

vatlon of

o S5

1932 a fast express uraln e@eruental' rm
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ticipation of

4t that time 2-3-1 TP . locomotives ~ere

selected S_loc_qm:;t:iv_irés for this express

most reliable at
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The run

poars, with an

itiiomeiess per houre

Soviei locomotive-btailding technology has advanced _._mmeasxra‘bly.
Now we have the fast 2-3-2 locomotives of the Kolovnna Plant whicﬁ hav
developed 170 kilometers per hour, and 2-3-2 1ocomon1ves 01 uhe Vor
snilovgrad Plant, which are designed for 180 ICLlometers per hourl
These locomotives are worthy successors of the besi_: locoxggt}yes ,Of- h

—ecent paste

[Table 26 on following page)

23, i-3-1 S IOCOHOTIVES
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AL L 2C,

Sories Cylindey diametor  Slroke Driving  Tressure

in mm in mn wheel la~in atmos-

meter in mm; pheres
/

1830 13

1650

lleating surfaco

in ag. moters

livapo-  Super=
fated heatard

207

207

CIARACTTERIBTICS CF THES L-3=1 8 LCGOYOTIVLS

(rate Velpht In tong

area in

sq.metbers On drivers  Jn working ordor .

3.8 L7 76
3.0 L8
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ztion and tractive qualitiss were not as yet ascerta:l.ned

¢ did not satisfy conditions for basic serviece in mass tran_smrt.
Moreover, technical facilities of the majority of the plants coul}d»

act be employed in the production of such complex locomotives;,' Be-

cause of ii on} a few of these locomotives were ‘ordered from the-Pui~

2t the uime was far from being complete and, besides, %.his locomo—

ch

locemotive was made into Su s Were the follomng

ths firebox was lerngthensd almost by 7700 mi]hﬁgters s but its:

eriginal widih was kept the szme 3
graie area was increased from 3.8 1o 4.73 sciﬁa'l‘e meters,
ine smoke box was lengthened by 500 mill]'sﬁefbérsA;
mumbsr of flues wWas increased from Z4 "co’ 32, 2nd of tubes de—

creased from 170 {0 135;

boiler pressure was increased from-12 to 13 atmospheres;

2154

PHELPLE
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rear supporting wheel pair, because of lenn—bhenlng oi‘ th
firebox was moved back 300 millimet ters;

tie axis of the boiler was raised i‘rom 2900 zzx:LlZ{:_me’cerc above

nerease in bo._ler m-essure,

foed water heaterct surface type was :Lnsta]led. -

ult of all these changes in de51gn the welght of the
&S increased almost by 7 tons, and the load of a d:m.nng

eel pair upon the rails was increased from 16.25 to 1'7 9 tons. :

the S% locomotive was looked upon as merely ’a.n

Sv loccmotive. But, considering the mmber oi‘

bassanger locomotive of
2sign and building of the first 1oc0mot1ves were ca'n—
1% under the direction of K. N Sushkln
procucilon of S% locomotives was started by tne Kolomna,
Lugansk, Bryansk, and ¥har'kov plants. These Alqcamqtives’jfére

he SU.9¢ geries.

however, thad the load of the rear Supporting wheel pan- cons:Ld—- s
grably exceeded the load provided for by the des:Lgn, reaching :Ln
Some locomoiives 19 tons. These locamotives were identified as the:

e . u -
S series (S keavy).

To reduce the weight and decrease the rléad of the feér Sup'-;

poriing wizel pair the designs ware reexamined, and some @st'i‘rame

: 00200130002
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de throzt sheet called for a change in position of -
supporting and the driving wheel pairs which were

The SY locomotives altered in this mamer composed the..

the first production, were known as 1926 type and were

in the firebox. -The rlveted copp°r outs:.de

r pari of the throat sheet becaufséf:of
i was straighiened out, 'aml'because

cf it the 43

the diameter of the tube pert of the oo:Ller was 1ncreased by

60 millimeiers. The smokestack was made s:_mpler, and t.hk fron'l: flre—

¥2s also altered. A2l this consa.derably changed-:l'he gen‘eral

eaprearznce of the locomotive. The tender wes also cons:Lderably

ion of these locomo‘.lves: was i‘rom 200 5

Su i .
O Jocamotives buili

again were samewhat redesigned.

Tne firebox was .eq.iiippé_dAmt
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=2 girculator pipes

circulator pipes. The cinderbox was of bunker type with dir ‘admite

ted on top. The coupling ber wes desigmed so that it could be :used‘
Cy]mder: sea]s

em which lu.ly:]ustn_l‘ied 1tse]_; in IS .Loco—
nforced and a center belt was added ‘bo se~ -

Ferthermore, the camshal‘h was cnangﬂd._

couvenience of the train crew the cab was redésigned and.,
lignt for the cab was added, the locomotl ive and the ten—
b—icged, eic. This series of loccmotives is m:mbe'red‘fmm

- of these locomotives in 19371940 were built with’

i+ was decided ic test fan draft on 1ocomo tives fueled
S® 1ocomotives fueled with oil, built in that year for the .
~z:-Caucasizn railrozds, were, at the suggestion of the Kolomx':a.‘ 7
The idea was to test the bizdes oi‘
tlower under oil fueling conditions. With the permission' of
semiristration of the NKPS the Kolomna P_l.a.n‘h bu:llj:

several sch erperimental locomobives.

Becazse shorily after this there was a cutting davm on the
orrer of locomobives built for oil fueling, the su locombﬁVes whi(:‘
w2re crigina’ly supposed o b2 fueled with oil, were changé;i ﬁféiie-
roder consirucdion to cozl fueling and were de]ivered 'l;o. 'Bixe Hbscm%

zbortskiy Railrozd. They were 1den1;1fled as

their series mumbers are from 216 2_8.,

vith the SU loccmotives with exhaust nozzle draﬁ'. ’r,he
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wih fan draft was especially important dunng the

whe

inferior guality.

™ locomotives were equipped With steam alr
2Ts and feed water heaters of surface type. The latter, be-
ause of itheir poor operat tion, were not mstalled on locomotlves ofk

uhe lasi saries, Sam locomotives were alse eqmpped n?.‘n smoke de-

“sciing shidds,

The S" locomotives which are built now by the ILrasnoye Sor-—.' '

move Plant Imeni A.A. Zhdanov have the series number 250.' 'i:hgy glre‘_'“'
improved superheaters and with 40 flues., ‘lhe flrst
locomotive was delivered by the plan‘b in August 194'7. .0
ihe proposzl of Chied Engineer of the Central I.ocomo..lve Anmmstra;
“he Minisiry of uon:munlcc.t.lons,, A.A. Ivanov, the steam d.‘LS-
tion sysiem was redesigned, With a sl.ght lengthem.ng oi‘ the
ing mechardism was altered which rest.lued m sllght

maximm admission, but on the othm' hand mpreased'
under operaticnal admissions. ﬂ}u.s deS:Lgn was e]ab—"_,«
grzied ai ihe Krasnoye Sormovo Piant under the d_rectlon oi‘ A.M
Russk. Oiher paris of locomotive were also changed.v Water is fed

0 the sieam space. The steam dome was moved t0 'l:he second course}

of the boiler. The wheels of .the i‘rmt"auzw;liaiy

: 130002
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tion sysiem was checked,

Tests demonstrated exceptional operational economy oi‘ 'ij,he S11 7
lozcomotive. In operation on fuel oil general ei‘i‘iciency;was 9.9per
the speed of 80 kilomeiers per hour. The iocomotive préygd"
wie most econamical in the USSR, but also one of the :

z=ical in the world. It is especially adapted for heavy pas—
service uxder speeds of 60-80 kilomeiers per hour and it is
for cozl fuel.

Test research cn the SY@ locamotive was copducféd in 1§40

izvoshenko-Spirove sireich of the Ok tyabr!skiy Ba:droad un—.

der the directicn of Docent Candidaie of Techmical Sclences PiA.
esizblished that the eﬁ'lclency of the sum

less than the e.Li’lclency of the S% 9’7 1oco—

perneater pipes to passage of steam, because Chusov's pi pes were re-
¢ by the four flue two cycle system, the total steam passage -

arsz of which was decrezsed by 16 percent. Secondly by 'tvhelincreése

ol ihe counmjerpressurs on the ron-cperating side of the piston, -this~

counverpressure zpounved to 1 absolute 2tmosphere and even above.

the use of fan drafi, taken withoud any changes . ;

80 locomotive, with steam condensation. In this !
d excessive power for this locomotive. Furth— -

exhaust pipes into one common T.created a -
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frem one cylinder ageinst the ex—
the use of fan draft in the SUm

retion of the ‘engine. Bub:

of Engineer of Okiyabrlskiy rail-
steam distritution system of the S%& 7ocomot1me

Tae

ugh an addition of an accelerzior. Under omréting
ticns were increased by:20-30 per-
edmission was brought up to 80 psrcent. Locomp—

siribution systamzs redesigned in this manner ex-

certain saving in

¥¥h made a iest run with an express traln from I.en-

°0 Hoscow with return irip on 1S November. The train of five
10

c car, made the return -trip in 6 hours

average speed of 100 kilometers per ‘hoilr,:and ‘

5 kilometers per hours. The xun was made under
eer N.N. Markov with the Da*'tlclpa’hlon oft N I.,

this book. It is kncvm that

tion syst.\_m are no*b

peeds. While passing at a speed of: 125 mlles

the swiuches at the station Vyshniy ‘Volochekg"no
S W32 r2zisterad In the dynamoretric car --- SHOCKS whicp _usu—v

Bt

sted such a short time thai it resuled

rulse vhich could not transmit vertical acceleration ™
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as

cieristics of S%rlocomotives are given in Table 27. L

rzached 600 tons. With neavy profile of the road and
t2lity the road needed passenger locomotives of

1irozd estimaizd that none of the then existing

could satisfy the requirements.

024 s2lecizd the locomotive of 2-3-1 type. .’lhe_rcugh'f _

¥as prepared by V.I. Lopushinskiy, and its dev—
izd out by the Patilovskiy plant in the person of
vion with M.V, Gololobov. The first 2-3-1 -

"as 2dentified then as L series, and later as ID .

in April 1915 (Figure 67).

four cylinder engine of single_ expansion.
accompanying tie design of the 2-3-1 TP 1o
% that Yone of the most difficult a’nd»;pec‘ific
Z2#stions 1s the following: should the locomotive be built \'lltha :
ine operatiing on superheated steam a‘t- a
> or should i{ be of a simpie sysfém ‘,
Tessure of superheated steam (page 5)", It is
ikaviaz railroad selected the second é.iteinéii‘ve .
for the sake of possible aimplification of

consiruciion, reduction in weight of boiler and cylinders, reducticn

> better balancing at various steam admissions, and,

CI sisanm cressure

finaliliy,

greater starting tractive force. This was one of the fune -

5G|
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CHARACTRRISTICS O 1=3-1 s FOCOMCTIVES

Preponre in Haa Ling Surface L.‘,m‘\.e Aren
in Sowewe Helers  dn Square
Hobers

“Series Cy'indor Diam- Stroke dn Driver Diam=-

eter In nm Hillimebers ater fn o Atmospher es

fvnpo= Super-
rabing hoating

191 73
197 13
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Yeipht in Tong

On dri-
vers

In work-
ing or-
dor

86
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errors on the part of the Vladikavkaz railroad. -“Since*
air

eady made complicated by inside cylinders and

it would have been sensible to employ the priili:iple_ of

. This point of view in the past was defended

iy and L.0. Chechott, and, of course, they were quite

upon the reils, reduction in siresses upon"bhe_middle COUD~—
2lso for reduction in length and of weight of in-

. . 5.4 B

rods, thes action cf ingige

F

end outside cylinders is-

n these locomotives upon the two driving wheel pairs,.

one has a crarkshaft. To reduce vertical reac~
of steam, the engines have horizontal cylinders
displzcenent along

the axle of 75 millimeters. This per—
bring up the siatic

load of driving wheel pairs to 17.3 -

good balaneing was

achieved in Ip locomotives. But~the
boiler, which was designed, as ordersd, for oil fuel only,  does:not

x for sufiicisnt power, Wwhich fact was already-
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Hetion is Transmitiad do Ohuslde and m51d° vr-_".vns

125, in case of inside valves — through horlzontal

sheulderse To achieve ’c.‘ne greatest'm}iformlty‘of
ndulum is used, the upper shoulder of which 1s i

The rangze of line adm‘ss:n.on—_heads' ‘

e change of admission values reached almost 2 millimeters.

ions Ip locomotives d:Ld not’ axhlbit :
steam consumption ®as: cons’derably
of the S locomotives, and, esneclu.lly of the Su =
nas been already dlscussed. In descrz.blnb
run of the new Lp 101 locomo‘c_ve

v from Petrograd to Okuiovka andrreﬁu'rn

olavevskiy railroad, cornducied on 30 April '1915;, Professor.

hott wrote: "Average evaporation of oil for thé run was al-

and at times high, rsaching 400 degreés; The tra:_
tons. Maximum speed was 110 versts (4_1'7 k:llometerS»¢

L_9. Cnechott, More about the Viadikavkaz Pac:i_'t‘ic.); 7

Ip loccmotives of the first series from mumber 101 To 118A1've‘re
bullt by the Puiilovskiy Plant in the period from 1015 o 1918 and

thay went into service on the Vliadikavkaza Railroad. The secorid se~
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*0 166 wers built from 1924 to 1926 and they

to the Okiyabriskiy railroad. The same rced alsd
ceived locomoiives of the first series from the V]adlkavkaz Fai_—- =
Thus 211 & locomotives wers conecentrated on the thyaor’skly
hich they were from 192Z to 1036 balng
ventually o i by the Su lecomotives, (The Ip 107 locomot:we
collision in 1920 nesr Novorossiysk was not sent to'; ﬂxe

Gvyabriskiy Railroad, )

They did not develop any further, notable increase in Spead
wZch was expacted of them afier they had been moved on. the 1evel
zrack of {he Oktyabr! skiy railroad., 4And when cil bur’u_ng Io locomo-

#2r2 replaced by coal burning Su locomotlves, the welght of

and spsads were lefi unchanged

B2inz operaied for a wize under the same copdltlons as Su

locomotives the Ip locomotives could be easily comnared mth the
tion and other features, Pulling’ fast tralns
Bologoye (320 kilometers) the Su 1ocomot1ves con-
trip 2,9-3 tons ox +11, while the Lp locomotlves;
wons. The cost of r2pairs of the same mﬂeagnktmi*
ocomotlves was 2.5 iimes idgher than for the’ Su 'locomot:we.
trouble was caused to the road by the Lp locomo—
frequent appearance of cracks in the bends of A
of crankshafts was explained by very'j
siresses ati the places of profile changes. Reg Put .ove ts -
worling on other orders, could not suppiy the neces sary quans-
Spars crankshafts which were needed to replace the cracked ‘
Wem from abroad cosi thousands of gold rubles :
crankshaf™t Izsied on the average for a runof

i kilometers,

: 0200130002
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timafe the replacement of Lplocomotﬁes
Iocomotvives resulied in saving o the road of at least -
r. Soch were the conclusions ;ifx"o;m‘ op—-
on of the Lp'loc@otiﬁs "§nl tﬁe Qcty
ilrozd confirmed the deductions concerniﬁg Qpez;aﬁbn oi".;
ocomotives on the Vladikavkazn railroad ﬂaich‘?f‘ei-z.e made by

Conzress of the membsr of Locomotive Service inm 1923 (page_rﬂp‘;).‘)

der the direction of H.P. Grinenko, V.F. Yegorchenko, and O.N. ™

T
L1s8a2i7an.

ons of the test trips, in which the amthor Qf thls'book :
a train weigning 2300 tons and consisting of 46 four
exls as, of which half the mumber were i‘reigh'l;. _cars,;w;aé -ébuéieé
the test Ip 141 locomotive. The start was mdde mth ihe‘,};e'lp § .
The %rain tmaveled from Bologoye t.o

4 of 60-70 kilomebers per hour. Dynamometric -

traciicn force ranged from 6000 to 7000 kilograms. Ih:l_s gave mea.n

-

effzcilve povwer of 1700-1900 horse power.

the Ip with the Su locomotive on the basis of-
w wlt e tesis indicated that the Su-as a thermic prime
D0Ver Was mors economical than the Lp locomotive on the average by-

37 —raet
I D2TCE8ITGe

Oz one of the Lp locomoiives, as an experiment, cylinders were -

recuced in diamster from 460 %o A!C]ml]:._meters. No noticeable re-—

observed.
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Frax 1927 to 192G aimost all Lp locomotives were equ:Lpped

with waier heaziers of miture type, buily by t‘*e Red Putllovets

Piani.

Because of unwetisfaciory operation, they were’ socn taken

o
Glle

In 1914 a design of 2-3-1 locomotive ®as also prepared at -
Sormove Plant by B.S

. ¥alaknovskiy. The design was iﬁ:thgi' .

th the design of 1-4-1 passénger iocémofﬁive',

oilers,cylinders and some other parts of the “two locomotives

erchangeavle. The Sormovo Plant design bf. thé-,2—3—1,

ded for a two cylinder engine and a laroer fn-ebox

locomotive. For maximum development of - stm pas—

2s5igns of 2-3-1 and 1-4-1 locomotives provided for 7
the use of waives of 350 millimeters in diameter. It was also

ann=2g

: w0 uss on the 2-3-1 locomotive a device to improve- trac-.
a2sing the weight on drivers at the moment of »
start by 7 tons. The war of 1914-1918 interfered m.th the’ :mmle-

= of {hese projecis.

Chzracteristics of the Lp locomotives are given in Table 28

See Tabls 28 on following page Lo

25, 1-2-0 £ 0-2-0 i and 1-4-0 I LOCOMOTIVES -

Passenger locomotives with four coupled wheel pairs first -~

eppezrsd on our reilroads in 1903. Then the Kolomna Plant build _f.‘c'{r

ddle Siderian Railroad nine locomotives of articulated .'*fsype'

w.ih compound engine. They were identified as i series. The change .
20 Jour coupled wheel pairs was caused by the weakness of the upper
ert of il

pert the roadbed and of bridges which did not permit the load of
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TARLE 28
CHARACTERISTICS OF 2=3-L [F LOCOMOTIVES

Serles Cylinder Driver diameter Preasure Heat.ing Orate

diameter Stroke in in almos~ surfacs area

in mm in mm pheres in square in 8q. On In working

maters meters drivers order
Bvapos Super=
rating heating
P Lixhi60

271 86,5 L4685 52 97
IPNo 119 Lix20

85.5  L.65 52 57
2-3-1 2x650 93 5.0 50/571 92,5
(as designed

by the Sormovo Plant)

‘Sevconc.i value with traction increasess -
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o

& wheel pair upon the rails of over 10 tonss These locomotives: opera—:

t2d satisfactorily with passemger trains, but their fuel consumptio

#2s considerabls (Figure 48).

After this, building of passenger locomotives with four ‘coup=:

ed wheel pairs was discontinued until 1909. By that time increassd.
passenger iraffic on the Moscow-Xazan' Railroad, brought aboxif_‘.{bf

the construciion of the rew Lubertsy-XKazan! line, demanded locomo-

tTective force as devsloped by the 2-3-D locomos

of a wheel pair upon the rails no more “than*

1% tons. Tne Moscow—Lazan! railroad selected: the

Their b

¥ locomotives. Some I loccmotives were equipped with water pipe:
fireboxes, in which sidewalls were formed by a row of vertical pipes

that they pressed against each other.

locamotive the Kolomna plant used for the fustt:uma "
lzter was used first on Sv and later on. .
radius bar pin, around 'nhlch turn# tﬁei»ra-—'_
dius bar of ihe front leading wheel pair, is located ‘:'r.‘:froz&;‘ oz

i

Znother king pin around which turas the horizontal equalizer. ~In =

S dependent upon the length of the radius bar.

S= Table 2C con following pagé.
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E _C}_{l_vinderj -
.dimnetér !
High' Low
» preg=- pfen-

sure gure

2x4i20 2x630

575

" Stroke -

“in

mm

'D?iveg .~ Pressura . Heating' ‘suz_"face An 8qe- me
diameter ] re

in‘mm"

An ©Evapo-  Super=

atmospheres rating heatirig‘-

¢

ters,.

" Grate

© area’

in sq.

meters

: Weigh'b in 'Eon -
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.o

erd of restoration period (1922-1923) in the égﬁet;

increzse in passenger traffic was expected, and the

vor of the use on our road 4 complex locomotives with

« In their opinion, giving up the idea of such locomo-:

sarziuion of a design of & new powerful three cylinder 2-4-0 ¥ 10CO=.

molive was begun tmder the direction of A.5. Bayevskiy. = T

This design was supposad to comtain several at}sblutely new

me, features, for insitance, combustion chember, which up-to

was never wsed in Bussia, shifting part of the locomotivels’

first time in the world A.S. Rayevskiy proposed an
zrrangement of driving mechanism of the three cylirder 10;
comotive in which with the 120 degree setiing of driving cranks, the

pins of coupling rods were to be set in vheel cranks at a 90 degree

the driving wheel pair. fTois was supposed to decrease the

coupling rods, which under the usual for three-cylinder lo-
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loosensd, which was one of the mos impor‘hant defects of three

v1linder locomotives.

After A.S. Bayevskiy's death .in 1924 se'veraiﬁsm‘olii"‘iv i

¥were iniroduced into the de sign of the M lo_comotiveé The whole

sign was completely redesigned, and several featui"‘esgwhi h we

¥ locomotives were built by the Red Putil ovefs and Iugansk p]amss
¥ Jocomctives had several mportant defects o:E whlch the ﬁost
s=2ntizl ope was in a considerable 1nch.ne oi‘ the mslde cyll;nder
axis with de-axial engine. 3ecause of :mcreased' vez_-r.mal[forﬁ_e

rivec from the f

the driving wheel-pair as compa.red with coupled wheel—palrs des—

have bsen prevented through ¥

and general roughness which ca
zgainst the frame. Horaover, the depe'l'h of 'ahe flrebox
cions of the ecindesr boy did nok . correspond “t‘,o the

of coal used in the USSR and they were not adequate.

£ considerable improvement of ﬁ:ese locomotlves was achleved

by their conversion to #wo cyLlnder locomotlves (Mr senes)- In the
crankshafi of the S°COAAd drlv:mg pau- vras raviaced

ht axle and the Shird cvllnder was taken oi‘f . To‘mal_n-f

%t cylinder tractive force steam Dr’_e'ssui‘é wéMS"Vraie'ed*
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& %

comotives had no mors wheel slippage, unevenness of wear '

Opzraiing on the Zyazan'-Ural Railroad on the same ‘ulmetable
zs ¥

ocazetwives which have not been altered, the ¥ Ipcomotives pulled

the same irains with smaller cozsumption of fuel.

1% should be remembered that even during the First World

"skiy, working at the Sormcvo Fiant, designed a
r locomotlve of 1-4~1 type with a two cylinder engine. H

o the implementation of this project.”

the 1-L-1 {yps wers made
of the 2-3-1 type. After its failure with the M locomotive, - th

laomna plani aiso worked out a tachnical design of a. 1-4-1 lceom

szuarz meiers. However, this project was not implemented; because

of a change to more pov&'erful‘locom‘oti%és:y of I8

already strongly felt. R

See Teble 30 o following page. . ‘

27. 1.2 IS IOCOMOTIVE

Zailding of IS locomotiwes was begun in 1932. This type of

locemotive is cne of the best passenger locomotives of the U_SSR.

In February 1932 using 2 rough draft of a special techmical :

>
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" CHARACTERISTICS! OF 2-4-0 ¥ LOCOMOTIVES

Cylinder Stroke : Driver ) ‘Pressure Haat:tngl
diameter in diameter ‘ in ‘ >suri‘ace v '
in mm mm 'ir? mn . atmospheres " in squére Grate ) ;-wejigh'l‘. in tons

) "meters .araa. : In

Evapo- Super- in sqe On working

rating hsating meters drivers order

M (A.8. Raw 3x575 6.0 ' 98
yovakiyls

design)

M

ur

1-4-1 Sor=-

movo design

of 1915

0039R000200130002-4
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S ;"ik" ”

of the Ociober Socialist Revolution (Figure 71).

Under tests in individual cases the IS locomotive developed:-

Y

to 2250 horsepower. 1n addition %o great power this locom tive:

2lso noted for high technieal quality of its design.

units of the frsight locomotive 1-5-1 FD. A conmde:rab_le merease{_
in heating surface, grate area, and total volume of firetox in- “r.~

sures nigh steam—generation capacity of the boiler. - The boiler has

& combusiion chzobsr, which comtributes tc better Weight dlstr:fbu-

tion and somewhat tc the efficiency of the fir\ebox.A The' st_i;')'ei'l;eater

is of the flue with small pipes type. The five valve‘uhrottle ig.
boilerand mounted behind the superheater. Thesto—-
only to make the work easier for the i‘:.reman, =

also ic obtein better steam genmeration.- Bae exhaust stea.m m. 5

has four openings with partitiored exhaust which "onsa.derably

lowers counterpressure at the exhaust and i‘acilitates i‘orma.ti’on- :

as and sieam mixture.

iron bushings. Oylinders, being commected mrh each other, ‘form 2

the froni part. The gzuide is eoﬁposerd-oi‘:ﬁhree bars

s reducing specific pressurs. HMain rods lLave solid endsl,fiu.xjn-,-

cn floating bushings lubricated with solid grease. The i‘rame

is of girder iype of casi sieel, having high tzfansverse rlgldjty

d lesser height over cui cuts for jourmal boxes. Spring susPen- .

208"
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IS lccomoiive engize, as a result of large Astraight steam

lzrge — 330 millimeters — diameter: of the valve well

pori closing to linear 2dmission lead is'12. W:Lth bhlS ratl'

e largest admission value is only 60 percent.

To fzcilitate starting, special steam édmissiah ports o
40 millimeters are made in valve bushings. ‘l‘nrough thesa por'hs

the cubt offs Horever, ‘as subseuuen

izmeter which makes the drwvmg gea*' he‘.v.:.er,

for sturdier corstruciion.

stoker, is inherent in 2li locamotives with such fu
stem because of the imcrszse in mechanlca" caz:rylnga’:ay

arzicles into the smokebox.

On I

system stcker was installed. Rachkov also proposed 1;0 reduced th
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cemoiive should be considered as suitable. for the ma,,or ty oi‘ T ad
urves and grades). Sp far as dynam:ms ar
S necessary teC reexamine Eanc:mg 1n order to decrease-

2, ard also to produce a well-sorked «:>ut des:Lgn of the i‘r n

Tne IS locomotives in service on the Oktyabriskiy railroad
br ' skiy ra

ped very high speeds, reaching in individual casés 140 kil

Cne of the IS Jpcomoiives 5 Uullt by the Vov-oshllovgrad P n‘h

reamlined shell and hghr,en._d orlnng gean.

*ith grate areas of 5 ‘square meters; Van‘d ;)i‘l—3-2and :
lo:omoiives with grate areas of 6,5 square meters.
e 2-2~2, as the one mosi dnservn.ng of att-en io;
tengthy discussi on, and by '!935 1ts techzucgl de—

X L 3 ._éc&f&f
ametsr was then sed. at 1850 EometeTs,
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TARLE 3L

CHARAGTERISTICS OF Tl d=h-2 15 LOCOMOTIVE

Serdes  Cylindor Diame- 51 i
S0 Cylinder Diame Streke dn Driver Diame- Prossure Heating Swlace Grato Area Welght dn Tons
- 2t tht in Tons
bor L LS me b one \ e i .
rolnifillimeiors  Millimelers  tor in MH113- in Ad- in Square Meters  in Squdird uvn Bri-  In work
meters mospheres  Lvapo-  Supor- Nelorsg vers ing erder

rating  heating

295 139
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uitable for speeds of 120-130 kdlometers per hour.' 'ﬁhe I\!KPS

igte

d on four coupled wheel pairs, but- snbsecuent’ly co

T he design was changed to a 2000 mil]imeter v-heel—"djaﬁlej;er.

it had besn examined =zt the NKPS, it was decléea to ralse the.

stil1l furtker to 150 kilometers per hour. For sach h:Lgh

the plant designed truck journal boxes with roller beaxing

==

zz2in and coupling rod ends on rolk r bearings. on'—‘d‘r:-'.nng‘ ¢
rin; the design was accordingly modified. As shartix;g'i peixit .in';the
dassign 400440 RP's of the drrn.ng wheels and 900 REE’S of theslead—

irz and trailing wheels were acceptede.

of insufficiency of tractlve i‘orce, the de31gn

Because in 1936 the plant was busy bullding tendefs withicon=

ser
ensers, T

e building of fast 2-3-2 locomotlves 1asted unt*1’ 1937

3otk 2-3-2 ].OCOu.O‘leeS were deLvered to 'hhe (ktyabr‘skl

railrozd. Iu

Lpril 1928 the first 2-3-2 locomotive dur:mg a:test
run developad the speed of 170 kilometers per hour._» ~In .’ghe summ
of the same year, afterl the second iocdmotife had been ,aej;v :
the rozd, tests for tractive force and roadr'gziiex_fe_‘ivﬁien' ffere"_ﬁegun g
wne Spirove-Ealinin division. Tractive 'i'oree testswereconducted

with the first

locomobive, and tests for road pps'raﬁid;ijith ‘th

second.
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raciive force tests a specizl train mth cars on rol—

Ry

s prepared.

cver 100 ¥=lcmeters pert

itk swiickes near the sr,a ion Sh.vuz sarved as an

rocad. Lfier ccnsideravle arzuing this limit T,zon was téken ofi‘
of 150 kilometers per hour ard ‘GhP 'ma“

per hour were reached. ‘iihlle passing'
a speed of 150 kilometers .per_hoEr,ia. ce’tal_n E

5 was observed.

crank horsepcwer per hour stayed within the limits oi‘ 6—-’7 kllograms

Suck eccnomy of operation was zchieved for the first nme.» Thus, .

simu? wnsously two rescords were seil.

speed of 160 kilometers per hour. Qhro"‘tle opem.ngrand

vers at the maximmm. The speed of 150 k__'l_om...ors per

t2in difficulties in lubrication. Cases 'oif vélwie rods

:4*'7 ZlO

{5t

\
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cf superhezter pipes.

Runs with speeds of under 100 kllometers per hour Were made

e Duiovskiy test ring.

In designing this fast locomotive the plant had to. approach
e sclution of many problems in an altogether éaffﬂrent manner
fraz that in the design of locomotives of regu_.ar speads ‘Foz; Ain-
siance, the starting peint in (-alcuatlons pertalm.rg to dr:.nng
gear was notv the force of stean, but *‘orces of mertla. The use 0
forged and pressed parts and ol " high qualit ty s;.eel re&uced “the -weight
el drivirg gear by 100-10 kilograms. In the process of bu:lemg
locomoiives, cast leading wheels had to be balanced to erad.ca.te
the defects in casting. This balancing was done by dr::_Jlng hc

- certain poinis of the casiiys. This was the appllcatlon of ex:

won high reputation. In the period from 1938 to 1940 they covered

170,000 kilometers.

4dn express itrain, “Red Arrow! _,A being pul]edbyaregularsu

21 z

newrs and arrived in ¥oscow on time, hav.ms covered the




: - 000200130002-4
Declassified in Part - Sanitized Copy Approved for Release 2012/0_3/15 : CIA-RDP§2 00039R —

hz2vinz been made up thus. 1In 1933 zn IS locomcmive made up fo ;‘(ﬁ
lost time in the same mammer, having coveredis_gvere:i "gtt{é_tchgg of -

Tcad 2% a speed of 140 kilometers per hour,’

Building of fast trains, so brili;antly started

¥as$ interrupted by the war. Nobhing came of uhe p_armeu" nder. or

ostponed until the time when the roadbed badl

war, w1l be fully restored & to 1ts orlglnal cond::b—-

perheating tempsratures were lowered to 420 degreels.

conciive had originally a heater with Smal_v. flues.
and stokers were replaced with new onew, 1he strea.mh_ned
and brakes on + f

wel]l zx the booster from the first locome

stelled or the second one).

these features turned out to be superlluous at ‘t.he tlme
© the condition of the roadbed, locomotlves had t’

at speeds of 70 kilomsters per hour,

in welghing the locmmotive in this llgh «.ened coud_.tlon nh
2CS dpon the wheel pairs were determined +o be as i‘o..lows~ le

s 12 tons per pair; driving, 19 tons- and tra..hng,
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In 2 recheck of czlcul tions of brake'perf‘bﬁngnée",'r brake
ters per hour, at 80 percent for trucks and 70 percent for drlv,
irs, with a mean cosfficient of 65.5 yerce fqr 10'( omatiyg

pairs,

speed, became unduly high. Brake cy]_nders were orlg na]i?'énjﬁipped.,

with safety vzives. A1l {bis served as a reason- i‘or dlsmomﬁnng

ck braves. The problem of brakes for fast locomot_n‘es s0 far

re¥w 1-5-0 L locomotives.
£ 1850 pillimeters, With the load of 20 tons per wheel )

2
-

the Vorceshilovgrad Flamt. Cmly one em°r1m°ntal 1ocomo1;1v= was
(Figure 74). This loccmotive was de31gned for even }‘z_ghe
the case of the Kolomna locomobtives, namely, for 180

ilcmeters per hour. In this locomotive the Voroshﬂovgrad P]a.n‘l;

L18T

used the boiler and the engine of the IS 1ocomo'tive.‘ “The v&igé]jg"/?al-;e_i e
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2200 gilligeters in diameter. This loccmotlve is somewhat more

powerful than the Kclomwrz 2-2-2. It is in semce on the hos mar

divisier. of the ktyabriskiy Rallroa:i where :L't; onerates undér the :

same conGiiions as the Kolomnz 2-3-2 1occmot1ves. I‘I:s i‘uel consump—

¥olomnz locomcidve has alrsady exhibited exceptionaliy good
o a result of which 3% can so far be considered ihe |

ovict passenger locomotive.

Characterist

2¢

G. TEST CHARACTERISTICS OF PASSENGER STEAM LOCOMOTIVES .

T

er locemotives which were ulSCLSSed in this chanter and whlch Were

See Table 33 on following page.

This table gives values of maximum crank power J%c( ‘ ) ,under_ ldef.
inite ccaditions of cperation (standard steam admssum zm and

Speeds 7, corresponding io ‘: L (ax)° For w locom0u1ves the..r
max ’

general efficisncy, obtained at the same speeds; is glven. 4Ho_w—'-

éé“'e,\»{
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TAPL A
CHARAGTERTS TGN OF fael [0 0010 TV RS
Dordoey Cylinder Diamo=- Sbroke d . i
: A dtder Diamn Stroke in Dedver Diamo-  ressure Heatdng Surface Grate Aroa Ledphlodn o

Ler In M8l Tmebers 4 L e bors e dn Uil L= in g G
ARE At i bers ber din illie in At- o Sounee Heborg In Senro o Dyi- I wonk
’ H b R Woplt=

Lers nvw heres  bvay o= Super- Metors verg ing order
rating heating
K num 1 y
240 125 6.5 01,5

K num 2 7 €
Wl w8 61.5
v
218 Sltels
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LIST OF CAPTIONS FOR FIGURES FOR CHAPTER TIT

cf Original Text Figure o Cal;i','iro:n»
35 : Ptf, 1oqo;;lotive
36 523 lcéqmé)tive'
37 PP‘locomQ:tivze ‘
Dk locomotive 7
D locomotive .
¥ locomotive
N lof:‘omotive
Nu.: lo cémotive
jud ioconibt.ivé
Nsh lgéor;otiVG »‘,‘
Nk Vf].,ocomotivfe

Nch :lorcomotive

XYa locdni(f;tiv‘ef
N 1§COmb_;bive
ad ‘ldéoiéé'ﬁl:i';e- i
Avriqco;notive} e
Zh iqcomof;?re
Z locomqti}v; ‘
-Kshiioc.:dn;.d‘tii}fe -
G locomotive :
B loc‘omc.:tiirt_a'
K 1908 .1§cbﬁot'ivéf ‘
X 1969 J‘J.)VACOMO'Vtii.:{TVe._A: b
ku locomoti*_vg‘
U 1écolr{6.;*.iye:j :
U légomotive )

S locamotive .
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Caption
sY iocométiire
st 97 locomotive
§u-205 lo;:omotive‘ 8
Sum 1oc9mo‘bi1fe '
Ser ioéomotive_
ﬂ’ 1oqomofive -
i lopomotiirgj
I 1oqo;ndtive
,.H 1ocon_zofive

1S locomotive B :

2-3-2 Kolomna Plant:

_ " locemotive | R PR SRR
2-—3-2 ¥olomna Plaff_t‘ ’ P
_1§é§mo£_i_wie wrhhout .
streamliﬁe she]l ) o

2-3-2 ‘Vorbshilo'vgirjejld_v

Plant _iécomoti%ré_ PR
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i

TANK LOCOMOTIVES

30, SWITCHING TANK LOCOMOTIVES:

Tanl locomotives on the wide-gauge railroad network of the
USSE represent a type that is dying ouvi. In the past there was
e for these locompiives in switching and in suburban passenger
service. MNow, nowever, the buildiag of special}sﬁitéhing l‘ovco-_
=otives is not considere.l warrznted since the switching sé:pvice
nas z considersble reserve of locomotives that have been removed
Irom pazssenger service because of their obsolescence; Sﬁitching v

operations are now performed mostly by O and E locomotives,

In indusirial transport the tank locomotive is -A"t.he basu:
iype. However, discussion of locomotives for this type of transé
pPOrt was not in the author's plans, for which reason f;he author .
refers readers interested in such locomotives to Ye. I.. Moh'shitékifr"rsx;

book "A History of ihe USSR Locomotive building®, 1941 edition,

my
<

hese locomotives are called tank locomotives [In Russian
veziengdernyye, meaning Pwithout a tender"] since they do not have

separsie ienders but contain water tanks and a supply of fuel within

hemselves,

The convenient feature of tank locomeotives is the ease with -

wiich iney can be handled in operations involving frequent changes